
TOMADA DE TURKU UT ON THE 
US010065972B2 

( 12 ) United States Patent 
Okuyama et al . 

( 10 ) Patent No . : US 10 , 065 , 972 B2 
( 45 ) Date of Patent : Sep . 4 , 2018 

8 ( 54 ) BICYCLIC OR TRICYCLIC 
HETEROCYCLIC COMPOUND 

( 56 ) References Cited 

FOREIGN PATENT DOCUMENTS 
( 71 ) Applicant : MITSUBISHI TANABE PHARMA 

CORPORATION , Osaka - shi , Osaka 
( JP ) 

WO 
wo 
wo 
WO 

WO 95 / 04714 AL 2 / 1995 
WO 99 / 06375 AL 2 / 1999 

WO 2010 / 146488 A1 12 / 2010 
WO 2012 / 073143 AL 6 / 2012 
WO 2013 / 186666 A112 / 2013 WO 8 

OTHER PUBLICATIONS 

( 72 ) Inventors : Masahiro Okuyama , Osaka ( JP ) ; 
Kenji Fukunaga , Osaka ( JP ) ; Kenji 
Usui , Osaka ( JP ) ; Norimitsu Hayashi , 
Osaka ( JP ) ; Daisuke Iijima , Osaka 
( JP ) ; Hideki Horiuchi , Osaka ( JP ) ; 
Noriaki Itagaki , Osaka ( JP ) 

8 ( 73 ) Assignee : MITSUBISHI TANABE PHARMA 
CORPORATION , Osaka - Shi ( JP ) 

( * ) Notice : Subject to any disclaimer , the term of this 
patent is extended or adjusted under 35 
U . S . C . 154 ( b ) by 0 days . 

( 21 ) Appl . No . : 14 / 891 , 845 

8 8 8 ( 22 ) PCT Filed : Apr . 22 , 2015 

RN 1098125 - 34 - 8 , entered into STN on Jan . 30 , 2009 cited by the 
International Searching Authority . * 
Albuquerque et al . , “ Mammalian Nicotinic Acetylcholine Recep 
tors : From Structure to Function , ” Physiological Reviews , vol . 89 , 
pp . 73 - 120 , 2009 . 
Alkondon et al . , “ Targeted Deletion of the Kynurenine 
Aminotransferase II Gene Reveals a Critical Role of Endogenous 
Kynurenic Acid in . . . Synaptic Transmission via a7 Nicotinic 
Receptors in the Hippocampus , ” The Journal of Neuroscience , vol . 
24 , No . 19 , pp . 4635 - 4648 , May 12 , 2004 . 
Baran et al . , “ Kynurenic Acid Metabolism in Various Types of Brain 
Pathology in HIV - 1 Infected Patients , ” International Journal of 
Tryptophan Research , vol . 5 , pp . 49 - 64 , 2012 
Baran et al . , “ Kynurenine Metabolism in Alzheimer ' s Disease , ” 
Journal of Neural Transmission , vol . 106 , pp . 165 - 181 , 1999 . 
Campbell et al . , “ Advancing Drug Discovery for Schizophrenia , " 
The New York Academy of Sciences , Mar . 9 - 11 , 2011 , pp . 1 - 28 
( Final program , pp . 17 - 18 ) . 
Chemcats Database , Reg No . 1034775 - 63 - 7 , Jul . 18 , 2008 
( retrieved online Jul . 1 , 2015 ) , 1 page . 
Chemcats Database , Reg No . 1096092 - 07 - 7 , Jan . 26 , 2009 
( retrieved online Jul . 1 , 2015 ) , 1 page . 
Chemcats Database , Reg No . 1098125 - 34 - 8 , Jan . 30 , 2009 
( retrieved online Jul . 1 , 2015 ) , 1 page . 
Chemcats Database , Reg No . 1101851 - 30 - 2 , Feb . 6 , 2009 ( retrieved 
online Jul . 1 , 2015 ) , 1 page . 

( Continued ) 
Primary Examiner — Erich A Leeser 
( 74 ) Attorney , Agent , or Firm — Birch , Stewart , Kolasch 
& Birch , LLP 

ABSTRACT 
The present invention provides a novel bicyclic or tricyclic 
heterocyclic compound represented by the formula ( I ) 

PCT / JP2015 / 062165 ( 86 ) PCT No . : 
$ 371 ( C ) ( 1 ) , 
( 2 ) Date : Nov . 17 , 2015 

( 87 ) PCT Pub . No . : W02015 / 163339 
PCT Pub . Date : Oct . 29 , 2015 

( 65 ) Prior Publication Data 
US 2016 / 0376289 A1 Dec . 29 , 2016 ( 57 ) 

( 30 ) Foreign Application Priority Data 

Apr . 23 , 2014 ( JP ) . . . . . . 2014 - 089185 

( 51 ) R5 — 22 12 - R 

R4 X 74 

( 52 ) 

Int . Cl . 
C07D 513 / 04 ( 2006 . 01 ) 
C070 471 / 04 ( 2006 . 01 ) 
C07D 487 / 04 ( 2006 . 01 ) 
CO7D 513 / 14 ( 2006 . 01 ) 
CO7D 519 / 00 ( 2006 . 01 ) 
CO7B 59 / 00 ( 2006 . 01 ) 
U . S . CI . 
CPC . . . . . . . . . . C07D 513 / 04 ( 2013 . 01 ) ; CO7B 59 / 002 

( 2013 . 01 ) ; C070 471 / 04 ( 2013 . 01 ) ; C07D 
487 / 04 ( 2013 . 01 ) ; C07D 513 / 14 ( 2013 . 01 ) ; 

CO7D 519 / 00 ( 2013 . 01 ) ; CO7B 2200 / 05 
( 2013 . 01 ) 

Field of Classification Search 
CPC . CO7B 2200 / 05 ; C07B 59 / 002 ; CO7D 471 / 04 ; 

CO7D 487 / 04 ; C07D 513 / 04 ; CO7D 
513 / 14 ; C07D 519 / 00 

See application file for complete search history . 

wherein ring A is an optionally substituted aromatic group , 
one of X and X2 is a carbon atom , and the other is a 

nitrogen atom , 
X3 is a nitrogen atom , or CRP , 
X4 is a nitrogen atom , or CR " , 
X® is a sulfur atom , or — CH = CH - , 
Z is an oxygen atom , - C ( R ' ) ( R ? ) — , - NH — , - C ( R ' ) 

( R ) - NH - , - NH - C ( R ) ( R ) , C ( R ) ( R ) 
0 , 40 - C ( R ) ( R ) - , or a single bond , 

one of Z2 and 23 is CH and the other is a nitrogen atom , 
or both are nitrogen atoms , 

and other symbols are as defined in the DESCRIPTION , 
or a pharmacologically acceptable salt thereof . 
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BICYCLIC OR TRICYCLIC non - patent document 11 for dopamine , non - patent document 
HETEROCYCLIC COMPOUND 12 for acetylcholine , non - patent document 13 for glutamic 

acid ) . 
TECHNICAL FIELD It has been reported that KYNA concentration in the 

5 cerebrospinal fluid of schizophrenia patients and bipolar 
The present invention relates to a bicyclic or tricyclic disorder patients is significantly higher than that of normal 

volunteers and patients free of mental diseases , and the heterocyclic compound . More particularly , the present 
invention relates to a novel bicyclic or tricyclic heterocyclic results support involvement of KYNA in the pathophysiol 

ogy of schizophrenia and bipolar disorder ( see non - patent compound having a Kynurenine Aminotransferase - II ( here 10 document 14 for schizophrenia , and non - patent document 15 inafter sometimes to be also indicated as KAT - II ) inhibitory for bipolar disorder ) . action , and useful as a medicament for cognitive impair It has been reported that administration of a KAT - II ment , neurodegenerative disease , or schizophrenia , and use inhibitor decreases the KYNA concentration in the brain to thereof . dialysates in a dose - dependent manner , and KAT - II inhibi 
15 tors show activity in anhedonia model ( chronic mild stress ] , BACKGROUND ART which is one kind of depression models , and it has been 

reported that KAT - II inhibitors may be suitable for cognitive 
N - methyl - D - aspartic acid receptor ( hereinafter some function and negative symptoms of schizophrenia ( see non 

times to be also indicated as NMDAR ) and nicotinic ace - patent document 16 ) . 
tylcholine receptor ( hereinafter sometimes to be also indi - 20 BTBR mouse , which is one kind of autism spectrum 
cated as nACHR ) are known to be involved in some disorder mice , is reported to show high KYNA concentra 
cognitive function processes . It is shown from animal stud tion in the medial prefrontal cortex , as compared to C57 
ies that activation of NMDAR or nACHR improves some B1 / 6J mouse ( see non - patent document 17 ) . 
mental diseases including schizophrenia , dementia , depres - It is known that KYNA concentration is significantly high 
sion , and stress vulnerability ( see non - patent document 1 for 25 in the putamen and caudate nucleus of postmortem brain of 
NMDAR , non - patent documents 2 and 3 for nACHR ) . Alzheimer ' s disease patients , as compared to the control 

Kynurenic acid ( hereinafter sometimes to be also indi group free of dementia . It has been reported that inhibition 
cated as KYNA ) is an endogenous tryptophan metabolite of NMDAR by KYNA possibly causes memory disorder , 
produced in the brain by kynurenine pathway . Tryptophan is learning and cognition function of Alzheimer ' s disease 
metabolized by indoleamine 2 , 3 - dioxygenase ( IDO ) and the 30 patients ( see non - patent document 18 ) . 
like to produce kynurenine , and kynurenine is metabolized It has been reported that patients with ischemic cerebro 
to produce KYNA . There are 4 kinds of known enzymes that vascular diseases ( cerebral infarction ) and showing a greater 
catalyze the reaction to produce KYNA from kynurenine . kynurenine / tryptophan ratio show degraded cognitive func 
That is , kynurenine - aminotransferases 1 , 2 , 3 , and 4 . Of tion , and correlation between inflammatory reactions char 
these , KAT - II plays a key role in the production of KYNA 35 acterized by an increased IDO activity and cerebrovascular 
in the brain , and it is known that KYNA concentration dementia is suggested ( see non - patent document 19 ) . 
significantly decreases in hippocampus in KAT - II knockout It has been reported that the concentration of kynurenic 
mouse , as compared to that in wild - type mouse ( see non acid in the frontal cortex of postmortem brain of a subgroup 
patent document 4 ) . such as HIV encephalopathy ( HIV in brain ) and the like in 
KYNA is known to be an antagonist of NMDAR and 40 the HIV - 1 ( human immunodeficiency virus 1 ) infected 

nicotinic acetylcholine a7 receptor ( hereinafter sometimes patients is significantly higher than that of the control group . 
to be also indicated as a7nACHR ) . Therefore , KYNA is In addition , it is suggested that a decrease in the kynurenic 
considered to be mainly involved in the control of presyn - acid production can be useful for an antidementia drug ( see 
aptic activity of GABA neuron , glutamic acid neuron via non - patent document 20 ) . 
a7nACHR in the brain , and control of postsynaptic activity 45 As a compound having a KAT - II inhibitory activity , for 
of glutamic acid neuron via NMDAR ( see non - patent docu - example , the following compound has been reported . 
ments 5 , 6 and 7 ) . R . Schwarcz et al . disclosed that a novel kynurenine 

Therefore , KAT - II inhibitor is expected to be useful for derivative having a KAT - II inhibitory activity is effective for 
the treatment of central diseases such as schizophrenia , the treatment of cognitive impairment related to the aging of 
attention deficit / hyperactivity disorder , Alzheimer ' s disease , 50 the brain and perinatal brain damage ( see patent document 
major depression and the like through activation of NMDAR 1 ) . 
and / or nACAR based on a decrease in the KYNA concen M . M . Claffey et al . and A . B . Dounay et al . disclose that 
tration in the brain . As documents describing the relation the compounds represented by the following formulas are 
ship between KAT - II and / or KYNA and dementia , depres - KAT - II inhibitory compounds , and useful for the treatment 
sion , or stress vulnerability , the following are reported . 55 of schizophrenia and cognitive deficit relating to other 

In the studies of mammals , it was confirmed that an neurodegeneration and / or neurological disorder ( see patent 
increase in the KYNA concentration in the brain causes documents 2 - 4 ) . 
disorders of cognitive functions such as context learning , 
working memory and the like , and that an increase in the 
KYNA concentration may be involved in the cognitive 60 
dysfunction such as schizophrenia and the like ( see non 
patent documents 8 - 10 ) . 

R . Schwarcz et al . show that topical injection of KYNA 
into the brain of rodents suppresses release of dopamine , 
acetylcholine or glutamic acid in the site , and a possibility 65 X NH NH2 
is proposed that attenuation of KYNA production in the Røa R6b R4 R4 
brain improves cognitive function of schizophrenia ( see 

ORS OR3 
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NH 

- continued non - patent document 6 : M . Alkondon et al . , “ The Journal of 
7 = 7 Neuroscience ” vol . 24 , pages 4635 - 4648 , 2004 

non - patent document 7 : G . Henderson et al . , “ Journal of 
N Physiology ” vol . 430 , pages 189 - 212 , 1990 

5 non - patent document 8 : A . C . Chess et al . , “ Behavioural 
Brain Research ” vol . 170 , pages 326 - 332 , 2006 

non - patent document 9 : A . C . Chess et al . , “ Schizophrenia 
Bulletin ” vol . 33 , pages 797 - 804 , 2007 

non - patent document 10 : A . C . Chess et al . , “ Behavioural 10 Brain Research ” vol . 201 , pages 325 - 331 , 2009 However , a KAT - II inhibitory action of a bicyclic or non - patent document 11 : A . Rassoulpour et al . , “ Journal of tricyclic heterocyclic compound like that of the compound Neurochemistry ” vol . 93 , pages 762 - 765 , 2005 of the present invention has not been reported . non - patent document 12 : A . Zmarowski et al . , " European Thiadiazolopyrimidone derivatives represented by the Journal of Neuroscience ” vol . 29 , pages 529 - 538 , 2009 following structural formulas and the like have been sold by 15 non - patent document 13 : H . - Q . Wu et al . , “ Journal of plural companies ( e . g . , AKos Consulting & Solutions Molecular Neuroscience ” vol . 40 , pages 204 - 210 , 2010 GmbH , Ambinter , Aurora Fine Chemicals , ChemDiv , Inc . ) . non - patent document 14 : K . R . Linderholm et al . , “ Schizo However , a KAT - II inhibitory action and other pharmaco phrenia Bulletin ” vol . 38 , pages 426 - 432 , 2012 logical activities of these compounds have not been dis 20 non - patent document 15 : S . K . Olssona et al . , “ Bipolar 
closed at all . Disorders ” vol . 14 , pages 719 - 726 , 2012 

non - patent document 16 : B . Campbell et al . , “ Advancing 
Drug Discovery for Schizophrenia ” The New York Acad 
emy of Sciences Mar . 9 - 11 , 2011 ( Final program , pages 

25 17 - 18 ) 
non - patent document 17 : S . M . McTighe et al . , “ PLOS ONE ” 

vol . 8 , e62189 , 2013 
non - patent document 18 : H . Baran et al . , “ Journal of Neural 

Transmission ” vol . 106 , pages 165 - 181 , 1999 
non - patent document 19 : A . B . Gold et al . , " Journal of 

Neuroinflammation " vol . 8 , 17 , 2011 
non - patent document 20 : H . Baran et al . , “ International 

Journal of Tryptophan Research ” vol . 5 , pages 49 - 64 , 
2012 

F 

30 

IN C CH3 

35 

SUMMARY OF THE INVENTION 

Problems to be Solved by the Invention 
N NO 40 

CH3 

An object to be solved by the present invention is provi 
sion of a novel compound having a superior inhibitory 
action on KAT - II , a production method thereof , use thereof , 
and a pharmaceutical composition containing the aforemen 

45 tioned compound and the like . 
DOCUMENT LIST 

Means of Solving the Problems 
Patent Documents 

patent document 1 : WO 1995 / 004714 
patent document 2 : WO 2010 / 146488 
patent document 3 : WO 2012 / 073143 
patent document 4 : WO 2013 / 186666 

The present inventors have conducted intensive studies in 
50 an attempt to solve the above - mentioned problems and 

found a novel bicyclic or tricyclic heterocyclic compound 
having a superior KAT - II inhibitory action and completed 
the present invention . 

That is , the present invention relates to a compound 
55 represented by the formula ( I ) : Non - Patent Documents 

no 

( A Z 

non - patent document 1 : R . G . M . Morris et al . , “ Philosophi 
cal transactions of the Royal Society of London ” vol . 329 , 
pages 187 - 204 , 1990 

non - patent document 2 : E . X . Albuquerque et al . , “ Physi - 60 
ological Reviews ” vol . 89 , pages 73 - 120 , 2009 

non - patent document 3 : D . S . McGehee , “ Trends in Neuro 
sciences ” vol . 25 , pages 171 - 172 , 2002 

non - patent document 4 : M . C . Potter et al . , “ Neuropsychop 
harmacology ” vol . 35 , pages 1734 - 1742 , 2010 65 

non - patent document 5 : R . Schwarcz et al . , “ Nature Reviews 
Neuroscience ” vol . 13 , pages 465 - 477 , 2012 

R5 — 22 12 - R 
. 73 
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( i - b ) 

provided ( a ) when a part represented by the following 
formula in the aforementioned formula ( I ) : 

Y 2 - RI 

( tot 

wherein ring A is an optionally substituted aromatic group , 
one of X1 and X2 is a carbon atom , and the other is a 

nitrogen atom , 
X® is a nitrogen atom , or CR , 
X4 is a nitrogen atom , or CR , 
X® is a sulfur atom , or — CH = CH - , 
Z is an oxygen atom , - C ( R ' ) ( R ) - , - NH - , - C ( R ' ) 

( R ? ) — NH — , - NH - C ( R ' ) ( R ) , C ( R ' ) ( R ) - 0 - , 
- O _ C ( R ' ) ( R ) - , or a single bond ( where the left end 
shows a bond to ring A , and the right end shows a bond to 
the adjacent carbonyl ) , 
one of Z² and Zº is CH and the other is a nitrogen atom , 

or both are nitrogen atoms , 
R is a hydrogen atom , optionally substituted alkyl , 15 

optionally substituted cycloalkyl , optionally substituted aryl , 
an optionally substituted nonaromatic heterocyclic group , or 
a halogen atom , 

R ? is a hydrogen atom , optionally substituted alkyl , 
optionally substituted cycloalkyl , optionally substituted 20 
amino , optionally substituted aryl , an optionally substituted 
nonaromatic heterocyclic group , optionally substituted het 
eroaryl , optionally substituted alkoxy , or optionally substi 
tuted cycloalkoxy , 
or , R . and R2 are bonded to each other to form , together with 25 
the adjacent X ? and carbon atom , an optionally substituted 
ring , 

R is a hydrogen atom , optionally substituted alkyl , 
optionally substituted cycloalkyl , or a halogen atom , 
R4 and R are each independently a hydrogen atom , or 30 

optionally substituted alkyl , 
or , R4 and Rare bonded to each other to form , together with 
the adjacent Z and , an optionally substituted nitrogen 
containing non - aromatic heterocycle , 

R and R ’ are each independently a hydrogen atom , 35 
optionally substituted alkyl , or optionally substituted 
cycloalkyl , 
or , R? and R ’ are bonded to each other to form , together with 
the adjacent carbon atom , an optionally substituted cycloal 
kane , 

a part represented by the following formula in the afore 
mentioned formula ( I ) : 

is a group represented by the formula ( ii - a ) : 

( ii - a ) 

GN CCH3 , 

( a - 1 ) Z2 is a nitrogen atom , and Zº is CH or a nitrogen atom ; 
( a - 2 ) Z2 is CH , and Z is a nitrogen atom , and a part 

represented by the following formula in the formula ( 1 ) : 

40 R5 - 7 

R4 

45 
is a group represented by the formula ( v - x ) : 

2 - R 

5 ( v - x ) 7 - 43 x4 50 

( A ) when Xl is a carbon atom and X2 is a nitrogen atom , a 
group represented by the following formula ( i - a ) : 

55 

( i - a ) 
or 

( a - 3 ) Z2 is CH , and Zº is a nitrogen atom , and a part 
represented by the following formula in the formula ( 1 ) : 

NOR ! 60 

3 

R5 — 72 

and 65 
( B ) when X ! is a nitrogen atom and X2 is a carbon atom , a 

group represented by the following formula ( i - b ) : 
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is a group represented by the formula ( v - y ) : group ope ned by a malacosy containing non - aromatic heterocycle , and a part repre 
sented by the following formula in the formula ( 1 ) 

5 

- 

is a group represented by the formula ( iii - d ) : 
and a part represented by the following formula in the 

formula ( I ) : 
( iii - d ) 

is a group represented by the formula ( iii - a ) , ( iii - b ) , or ( iii - c ) ; 

( iii - a ) 
R & r 

or a pharmacologically acceptable salt thereof . 
The present invention also relates to a method for the 

20 treatment or prophylaxis of various diseases ( e . g . , schizo 
phrenia ) involving KAT - II , which comprises administering 
an effective amount of a compound represented by the 
aforementioned formula ( I ) ( hereinafter to be also indicated 
as compound ( I ) ) , or a pharmacologically acceptable salt to 

25 a patient . 
The present invention also relates to a pharmaceutical 

composition comprising the aforementioned compound ( 1 ) 
or a pharmacologically acceptable salt thereof as an active 
ingredient , and use of the aforementioned compound ( I ) or 
a pharmacologically acceptable salt thereof for the produc 

» tion of the pharmaceutical composition . 

NH 
( iii - b ) 

Ror 
R7x 

or or 

( iii - c ) 
Effect of the Invention 

K - R 

7 - 43 

Since a compound represented by the formula ( I ) or a 
35 pharmacologically acceptable salt thereof affords a superior 
KAT - II inhibitory action , a pharmaceutical composition con 

wherein R 6x and R7 * are each optionally substituted alkyl or taining same as an active ingredient is useful for the pro 
Rox and R ' * are bonded to each other to form , together phylaxis or treatment of various diseases ( e . g . , schizophre 
with the adjacent carbon atom , an optionally substituted nia ) involving KAT - 11 . 
cycloalkane , R8x is halogenoalkyl , or a fluorine atom , and 40 

( b ) when a part represented by the following formula in the DESCRIPTION OF EMBODIMENTS 
aforementioned formula ( 1 ) : The definition of each term used in the present specifi 

cation is as follows . 
The term “ alkyl ” means a linear or branched chain 

saturated hydrocarbon group having 1 to 6 carbon atoms 
( C . - C . ) , and specific examples include methyl , ethyl , pro 
pyl , isopropyl , butyl , tert - butyl , isobutyl , pentyl , hexyl , and 
various branched chain isomers thereof . 

The term “ alkenyl ” means a linear or branched chain 
50 unsaturated hydrocarbon group having 1 or 2 carbon - carbon 

double bonds and 2 to 6 carbon atoms ( C2 - Co ) , and specific is a group represented by the formula ( ii - b ) : examples include , vinyl , propenyl , isopropenyl , butenyl , 
pentenyl , hexenyl , and various branched chain isomers 
thereof . 

The term " alkylidene ” means a linear or branched chain 
divalent hydrocarbon group having 1 to 6 carbon atoms 
( C . - C . ) , and specific examples include , methylidene , ethyl 
idene , propylidene , butylidene , pentylidene , hexylidene , and 
various branched chain isomers thereof . 

60 The term " cycloalkyl ” means a 3 - 8 - membered ( C3 - C3 ) 
monocyclic alicyclic saturated hydrocarbon group , and spe 
cific examples include cyclopropyl , cyclobutyl , cyclopentyl , 

( b - 1 ) Z2 is a nitrogen atom , and Zº is CH or a nitrogen atom ; cyclohexyl , cycloheptyl , and cyclooctyl . 
The term " cycloalkane ” means a 3 - 8 - membered ( Cz - Cg ) 

( b - 2 ) Z2 is CH , and Z is a nitrogen atom , 65 monocyclic alicyclic saturated hydrocarbon , and specific 
R4 and RS are bonded to each other to form , together with the examples include cyclopropane , cyclobutane , cyclopentane , 

adjacent Z² and , an optionally substituted nitrogen cyclohexane , cycloheptane , and cyclooctane . 

( 11 - 5 ) 

CH3 , 

or 
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The term “ cycloalkenyl ” means a 3 - 8 - membered ( C3 - C ) dihydroimidazole , imidazolidine , tetrahydropyrazine , pip 
monocyclic alicyclic hydrocarbon group having 1 or 2 erazine , morpholine , and azabicyclo [ 3 . 1 . 0 ] hexane . 
carbon - carbon double bonds , and specific examples include The term " heteroaryl ” means a 5 - to 11 - membered mono 
cyclopropenyl , cyclobutenyl , cyclopentenyl , cyclohexenyl , cyclic or bicyclic aromatic heterocyclic group containing , 
cycloheptenyl , and cyclooctenyl . 5 besides carbon atom , 1 - 4 hetero atoms selected from the 

The term " cycloalkene ” means 3 - 8 - membered ( C3 - C ) group consisting of oxygen atom , sulfur atom and nitrogen 
monocyclic alicyclic hydrocarbon having 1 or 2 carbon atom , and specific examples include 5 - to 6 - membered 
carbon double bonds , and specific examples include cyclo monocyclic heteroaryl containing , besides carbon atom , 1 - 4 
propene , cyclobutene , cyclopentene , cyclohexene , cyclo hetero atoms selected from the group consisting of oxygen 
heptene , and cyclooctene . 10 atom , sulfur atom and nitrogen atom such as pyrrolyl , furyl , 

The term “ aryl ” means a monocyclic or bicyclic aromatic thienyl , pyrazolyl , imidazolyl , oxazolyl , isoxazolyl , oxadi 
hydrocarbon group having 6 - 11 ring - constituting carbon azolyl , thiazolyl , isothiazolyl , thiadiazolyl , pyridyl , pyrazyl , 
atoms ( Co - CJ ) , and specific examples include monocyclic pyrimidinyl , pyridazinyl and the like ; and optionally partly 
aryl such as phenyl and the like ; and optionally partly saturated 8 - to 11 - membered bicyclic heteroaryl containing , 
saturated bicyclic aryl having 9 - 11 ring - constituting carbon 15 besides carbon atom , 1 - 4 hetero atoms selected from the 
atoms ( Cy - C11 ) such as naphthyl , tetrahydronaphthyl , inde group consisting of oxygen atom , sulfur atom and nitrogen 
nyl , indanyl and the like . atom such as indolinyl , isoindolinyl , dihydrobenzofuranyl , 

The term “ arene ” means monocyclic or bicyclic aromatic dihydroisobenzofuranyl , benzodioxolanyl , thienopyridyl , 
hydrocarbon having 6 - 11 ring - constituting carbon atoms thiazolopyridyl , thiazolopyrimidinyl , thiazolopyridazyl , 
( Co - Cu ) , and specific examples include monocyclic arene 20 thiadiazolopyridyl , thiadiazolopyrimidinyl , quinolyl , tetra 
such as benzene and the like ; and optionally partly saturated hydroquinolyl , isoquinolyl , tetrahydroisoquinolyl , pyri 
bicyclic arene having 9 - 11 ring - constituting carbon atoms dopyrimidinyl , pyrimidopyridazyl , triazolopyridyl and the 
( C . - C . ) such as naphthalene , tetrahydronaphthalene , like . 
indene , indane and the like . The term “ nitrogen - containing heteroaryl ” means the 

The term “ nonaromatic heterocyclic group ” means a 4 - to 25 aforementioned heteroaryl containing at least one nitrogen 
12 - membered monocyclic or bicyclic nonaromatic hetero - atom , and specific examples include 5 - to 6 - membered 
cyclic group containing , besides carbon atom , 1 - 4 hetero monocyclic nitrogen - containing heteroaryl such as pyrrolyl , 
atoms selected from the group consisting of oxygen atom , pyrazolyl , imidazolyl , oxazolyl , isoxazolyl , oxadiazolyl , thi 
sulfur atom and nitrogen atom , and specific examples azolyl , isothiazolyl , thiadiazolyl , pyridyl , pyrazyl , pyrimidi 
include a 4 - to 7 - membered monocyclic nonaromatic het - 30 nyl , pyridazinyl and the like ; and optionally partly saturated 
erocyclic group containing , besides carbon atom , 1 or 2 8 - to 11 - membered bicyclic nitrogen - containing heteroaryl 
hetero atoms selected from the group consisting of oxygen such as indolinyl , isoindolinyl , thienopyridyl , thiazolo 
atom , sulfur atom and nitrogen atom such as azetidinyl , pyridyl , thiazolopyrimidinyl , thiazolopyridazyl , thiadiazolo 
pyrrolidyl , pyrazolidinyl , piperidyl , oxetanyl , tetrahydrofu - pyridyl , thiadiazolopyrimidinyl , quinolyl , tetrahydroqui 
ryl , dihydropyranyl , tetrahydropyranyl , tetrahydrothienyl , 35 nolyl , isoquinolyl , tetrahydroisoquinolyl , 
dihydroimidazolyl , imidazolidinyl , tetrahydropyrazinyl , pyridopyrimidinyl , pyrimidopyridazyl , triazolopyridyl and 
piperazinyl , morpholinyl and the like ; and a 6 - to 12 - mem - the like . 
bered bicyclic nonaromatic heterocyclic group containing , The term " heteroarene ” means a 5 - to 11 - membered 
besides carbon atom , 1 - 4 hetero atoms selected from the monocyclic or bicyclic aromatic heterocycle containing , 
group consisting of oxygen atom , sulfur atom and nitrogen 40 besides carbon atom , 1 - 4 hetero atoms selected from the 
atom such as azabicyclo [ 3 . 1 . 0 ] hexyl and the like . group consisting of oxygen atom , sulfur atom and nitrogen 

The term “ nitrogen - containing nonaromatic heterocyclic atom , and specific examples include a 5 - to 6 - membered 
group ” means the aforementioned nonaromatic heterocyclic monocyclic heteroarene containing , besides carbon atom , 
group containing at least one nitrogen atom , and specific 1 - 4 hetero atoms selected from the group consisting of 
examples include azetidinyl , pyrrolidyl , pyrazolidinyl , pip - 45 oxygen atom , sulfur atom and nitrogen atom such as pyrrole , 
eridyl , dihydroimidazolyl , imidazolidinyl , tetrahydropyrazi - furan , thiophene , pyrazole , imidazole , oxazole , isoxazole , 
nyl , piperazinyl , morpholinyl , and azabicyclo [ 3 . 1 . 0 ] hexyl o xadiazole , thiazole , isothiazole , thiadiazole , pyridine , pyra 

The term " non - aromatic heterocycle ” means a 4 - to zine , pyrimidine , pyridazine and the like ; and an optionally 
12 - membered monocyclic or bicyclic non - aromatic hetero - partly saturated 8 - to 11 - membered bicyclic heteroarene 
cycle containing , besides carbon atom , 1 - 4 hetero atoms 50 containing , besides carbon atom , 1 - 4 hetero atoms selected 
selected from the group consisting of oxygen atom , sulfur from the group consisting of oxygen atom , sulfur atom and 
atom and nitrogen atom , and specific examples include a 4 - nitrogen atom such as indoline , isoindoline , dihydrobenzo 
to 7 - membered monocyclic non - aromatic heterocycle con - furan , dihydroisobenzofuran , benzodioxolane , thienopyri 
taining , besides carbon atom , 1 or 2 hetero atoms selected dine , thiazolopyridine , thiazolopyrimidine , thiazolo 
from the group consisting of oxygen atom , sulfur atom and 55 pyridazine , thiadiazolopyridine , thiadiazolopyrimidine , 
nitrogen atom such as azetidine , pyrrolidine , pyrazolidine , quinoline , tetrahydroquinoline , isoquinoline , tetrahydroiso 
piperidine , oxetane , tetrahydrofuran , tetrahydropyran , tetra quinoline , pyridopyrimidine , pyrimidopyridazine , triazolo 
hydrothiophene , dihydroimidazole , imidazolidine , tetrahy pyridine and the like . 
dropyrazine , piperazine , morpholine and the like ; and a The term “ nitrogen - containing heteroarene ” means the 
6 - 12 - membered bicyclic non - aromatic heterocycle contain - 60 aforementioned heteroarene containing at least one nitrogen 
ing , besides carbon atom , 1 - 4 hetero atoms selected from the atom , and specific examples include 5 - to 6 - membered 
group consisting of oxygen atom , sulfur atom and nitrogen monocyclic nitrogen - containing heteroarene such as pyr 
atom such as azabicyclo [ 3 . 1 . 0 ] hexane and the like . role , pyrazole , imidazole , oxazole , isoxazole , oxadiazole , 

The term “ nitrogen - containing non - aromatic heterocycle ” thiazole , isothiazole , thiadiazole , pyridine , pyrazine , pyrimi 
means the aforementioned non - aromatic heterocycle con - 65 dine , pyridazine and the like ; and 8 - to 11 - membered bicy 
taining at least one nitrogen atom , and specific examples clic nitrogen - containing heteroarene such as indoline , isoin 
include azetidine , pyrrolidine , pyrazolidine , piperidine , doline , thienopyridine , thiazolopyridine , 
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thiazolopyrimidine , thiazolopyridazine , thiadiazolopyridine , butoxy , tert - butoxy , isobutoxy , pentyloxy , hexyloxy , and 
thiadiazolopyrimidine , quinoline , tetrahydroquinoline , iso - various branched chain isomers thereof . 
quinoline , tetrahydroisoquinoline , pyridopyrimidine , The term “ alkoxyphenyl ” means phenyl substituted by 1 , 
pyrimidopyridazine , triazolopyridine and the like . 2 or 3 alkoxys mentioned above , and specific examples 

The term " aromatic group ” means a 5 - to 11 - membered 5 include methoxyphenyl , and dimethoxyphenyl . 
monocyclic or bicyclic aromatic group optionally contain The term “ cycloalkoxy ” means a group wherein an oxy 
ing , besides carbon atom , 1 - 4 hetero atoms selected from the gen atom is bonded to the aforementioned 3 - 8 - membered 
group consisting of oxygen atom , sulfur atom and nitrogen ( C3 - C ) monocyclic alicyclic saturated hydrocarbon group , 
atom , and specific examples include the aforementioned and specific examples include cyclopropoxy , cyclobutoxy , 
aryl , heteroaryl , more specifically , monocyclic aryl such as " cyclopentyloxy , cyclohexyloxy , cycloheptyloxy , and 
phenyl and the like ; optionally partly saturated bicyclic aryl cyclooctyloxy . 
having 9 - 11 ring - constituting carbon atoms ( C2 - C11 ) such as The term " halogenoalkyl ” , “ halogenocycloalkyl ” and 
naphthyl , tetrahydronaphthyl , indenyl , indanyl and the like ; “ halogenoalkoxy ” mean the aforementioned alkyl , 
5 - to 6 - membered monocyclic heteroaryl containing , besides 16 cycloalkyl and alkoxy , each substituted by 1 - 7 halogen 
carbon atom , 1 - 4 hetero atoms selected from the group atoms , respectively , and specific examples include trifluo 
consisting of oxygen atom , sulfur atom and nitrogen atom romethyl , chlorocyclopropyl , and trifluoromethoxy , respec 
such as pyrrolyl , furyl , thienyl , pyrazolyl , imidazolyl , tively . 
oxazolyl , isoxazolyl , oxadiazolyl , thiazolyl , isothiazolyl , The term “ alkanoyl ” means a group having 2 - 7 carbon 
thiadiazolyl , pyridyl , pyrazyl , pyrimidinyl , pyridazinyl and 20 atoms ( C2 - C , ) wherein carbonyl is bonded to the aforemen 
the like ; and optionally partly saturated 8 - to 11 - membered tioned linear or branched chain alkyl having 1 to 6 carbon 
bicyclic heteroaryl containing , besides carbon atom , 1 - 4 atoms ( C , - Co ) , and specific examples include acetyl , pro 
hetero atoms selected from the group consisting of oxygen panoyl , butyryl , and various branched chain isomers thereof . 
atom , sulfur atom and nitrogen atom such as indolinyl , The term “ aralkyl ” means a group wherein the aforemen 
isoindolinyl , dihydrobenzofuranyl , dihydroisobenzofuranyl , 25 tioned linear or branched chain alkyl having 1 to 6 carbon 
benzodioxolanyl , thienopyridyl , triazolopyridyl , thiazolopy - atoms ( C1 - C . ) is bonded to the aforementioned monocyclic 
rimidinyl , thiazolopyridazyl , thiadiazolopyridyl , thiadiazo - or bicyclic aromatic hydrocarbon group having 6 - 11 ring 
lopyrimidinyl , quinolyl , tetrahydroquinolyl , isoquinolyl , tet constituting carbon atoms ( Co - Cu ) , and specific examples 
rahydroisoquinolyl , pyridopyrimidinyl , pyrimidopyridazyl , include phenylmethyl . 
triazolopyridyl and the like . 30 Each abbreviation used in the present specification means 

The term “ aromatic ring ” means a 5 - to 11 - membered the following unless particularly defined . 
monocyclic or bicyclic aromatic ring optionally containing , Boc : tert - butoxycarbonyl 
besides carbon atom , 1 - 4 hetero atoms selected from the D : deuterium ( 2H ) 
group consisting of oxygen atom , sulfur atom and nitrogen DBU : 1 , 8 - diazabicyclo [ 5 . 4 . 0 ] undec - 7 - ene 
atom , and specific examples include the aforementioned 35 DME : 1 , 2 - dimethoxyethane 
arene , heteroarene , more specifically , monocyclic arene such DMF : N , N - dimethylformamide 
as benzene and the like ; optionally partly saturated bicyclic EDC hydrochloride : 1 - ( 3 - dimethylaminopropyl ) - 3 - ethylcar 
arene having 9 - 11 ring - constituting carbon atoms ( C . - C , bodiimide hydrochloride 
such as naphthalene , tetrahydronaphthalene , indene , indane HATU : O - ( 7 - azabenzotriazol - 1 - yl ) - N , N , N ' , N ' - tetramethyl 
and the like ; a 5 - to 6 - membered monocyclic heteroarene 40 uronium hexafluorophosphate 
containing , besides carbon atom , 1 - 4 hetero atoms selected HOBt monohydrate : 1 - hydroxybenzotriazole monohydrate 
from the group consisting of oxygen atom , sulfur atom and HPLC : high performance liquid chromatography 
nitrogen atom such as pyrrole , furan , thiophene , pyrazole , mCPBA : methachloroperbenzoic acid 
imidazole , oxazole , isoxazole , oxadiazole , thiazole , isothi THF : tetrahydrofuran 
azole , thiadiazole , pyridine , pyrazine , pyrimidine , 45 TLC : thin layer chromatography 
pyridazine and the like ; and optionally partly saturated 8 - to Lawesson ' s reagent : 2 , 4 - bis ( 4 - methoxyphenyl ) - 1 , 3 , 2 , 4 
11 - membered bicyclic heteroarene containing , besides car dithiadiphosphetane - 2 , 4 - disulfide 
bon atom , 1 - 4 hetero atoms selected from the group con - In the following , each symbol in the formula ( I ) repre 
sisting of oxygen atom , sulfur atom and nitrogen atom such sented by the aforementioned compound is explained by 
as indoline , isoindoline , dihydrobenzofuran , dihydroisoben - 50 showing specific examples . 
zofuran , benzodioxolane , thienopyridine , triazolopyridine , The aromatic group of the “ optionally substituted aro 
thiazolopyrimidine , thiazolopyridazine , thiadiazolopyridine , matic group ” for ring A is as defined above , and specific 
thiadiazolopyrimidine , quinoline , tetrahydroquinoline , iso examples thereof include aryl and heteroaryl . Preferable aryl 
quinoline , tetrahydroisoquinoline , pyridopyrimidine , or heteroaryl includes phenyl , tetrahydronaphthyl , furyl , 
pyrimidopyridazine , triazolopyridine and the like . 55 thienyl , pyrazolyl , isoxazolyl , thiazolyl , pyridyl , pyrimidi 

The term “ ring ” means a 5 - to 11 - membered monocyclic nyl , pyrazyl , indolinyl , tetrahydroquinolyl , thienopyridyl , 
or bicyclic ring optionally containing , besides carbon atom , dihydrobenzofuranyl , benzodioxolanyl , and triazolopyridyl . 
1 - 4 hetero atoms selected from the group consisting of Of these , phenyl , thienyl , and benzodioxolanyl are more 
oxygen atom , sulfur atom and nitrogen atom , and specific preferable , and phenyl is particularly preferable . 
examples include the aforementioned cycloalkane , arene , 60 Z is as defined above , from which an oxygen atom , 
non - aromatic heterocycle , and heteroarene . - C ( R ' ) ( R ) — , C ( R ) ( R7 ) - NH - , - NH - C ( R ) 

The term “ halogen atom ” or “ halogeno " means fluorine ( R ) or _ O C ( R ) ( R ) is preferable . 
atom , chlorine atom , bromine atom or iodine atom . Z ? and Z are as defined above . Preferably , one is CH and 

The term “ alkoxy ” means a group wherein an oxygen the other is a nitrogen atom . 
atom is bonded to the aforementioned linear or branched 65 When R is “ optionally substituted alkyl ” , the alkyl moi 
chain alkyl having 1 to 6 carbon atoms ( C , - C ) , and specific ety of the group is as defined above , and is preferably C , - C6 
examples include methoxy , ethoxy , propoxy , isopropoxy , alkyl , more preferably C1 - C4 alkyl . 
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When Riis " optionally substituted cycloalkyl ” , the C3 - Cg cycloalkyl , optionally substituted amino , optionally 

cycloalkyl moiety of the group is as defined above , and is substituted phenyl , an optionally substituted nonaromatic 
preferably C3 - C , cycloalkyl , more preferably Cz - C6 heterocyclic group which is selected from the group con 
cycloalkyl . sisting of azetidinyl , pyrrolidyl , piperidyl , oxetanyl , tetra 

When Rl is “ optionally substituted aryl ” , the aryl moiety 5 hydrofuryl , tetrahydropyranyl , piperazinyl , and morpholi 
of the group is as defined above , preferably phenyl . nyl , optionally substituted heteroaryl , which is selected from 

When R1 is “ optionally substituted nonaromatic hetero the group consisting of thienyl , pyrazolyl , oxadiazolyl , cyclic group ” , the nonaromatic heterocyclic group moiety of pyridyl , and pyrimidinyl , optionally substituted C1 - C6 the group is as defined above , and is preferably a 4 - to alkoxy , and optionally substituted Cz - Cg cycloalkoxy . Of 7 - membered monocyclic nonaromatic heterocyclic group 10 | these , a hydrogen atom , optionally substituted C , - C4 alkyl , containing , besides carbon atom , 1 or 2 hetero atoms 
selected from the group consisting of oxygen atom and optionally substituted C3 - C6 cycloalkyl , optionally substi 
nitrogen atom . Of these , pyrrolidyl , piperidyl , oxetanyl , tuted amino , optionally substituted phenyl , an optionally 
tetrahydrofuryl , dihydropyranyl , tetrahydropyranyl , or mor substituted nonaromatic heterocyclic group which is 
pholinyl is more preferable , and pyrrolidyl , oxetanyl , or 15 se 
tetrahydropyranyl is particularly preferable . piperidyl , tetrahydrofuryl , tetrahydropyranyl , and morpholi 
When R ' is “ halogen atom ” , the halogen atom is as nyl , optionally substituted heteroaryl which is selected from 

defined above , and is preferably a fluorine atom , a chlorine the group consisting of thienyl , oxadiazolyl , pyridyl , and 
atom , a bromine atom , or an iodine atom , more preferably a pyrimidinyl , and optionally substituted C1 - C4 alkoxy are 
fluorine atom , a chlorine atom , or a bromine atom . 20 more preferable . 

Preferable examples of Rl include a hydrogen atom , When R1 and R² are bonded to each other to form , 
optionally substituted alkyl , optionally substituted together with the adjacent X and carbon atom , an " option 
cycloalkyl , an optionally substituted nonaromatic heterocy ally substituted ring " , the ring moiety of the group is as 
clic group , and a halogen atom . Of these , a hydrogen atom , defined above , and is preferably cycloalkene , arene , non 
optionally substituted C , - C4 alkyl , optionally substituted 25 aromatic heterocycle , or heteroarene . Said cycloalkene is as 
Cz - Ca cycloalkyl , an optionally substituted nonaromatic defined above , and monocyclic alicyclic unsaturated hydro 
heterocyclic group which is selected from the group con - carbon having 1 or 2 carbon - carbon double bonds and 5 - 8 
sisting of pyrrolidyl , oxetanyl , and tetrahydropyranyl , a carbon atoms ( C5 - Cg ) is preferable , and cyclohexene is more 
fluorine atom , and a chlorine atom are more preferable . preferable . Said arene is as defined above , and benzene is 
When R2 is “ optionally substituted alkyl ” , the alkyl moi - 30 preferable . Said non - aromatic heterocycle is as defined 

ety of the group is as defined above , and is preferably CZ - C6 above , and a 4 - to 7 - membered non - aromatic heterocycle 
alkyl , more preferably CZ - C4 alkyl . containing 1 or 2 nitrogen atoms besides carbon atom is 
When R2 is " optionally substituted cycloalkyl ” , the preferable , which is more preferably pyrrolidine , piperidine , 

cycloalkyl moiety of the group is as defined above , and is dihydroimidazole , imidazolidine , tetrahydropyrazine , or 
preferably Cz - Cg cycloalkyl , more preferably C3 - C6 35 piperazine , particularly preferably piperidine , dihydroimi 
cycloalkyl . dazole , or imidazolidine . Said heteroarene is as defined 
When R² is " optionally substituted aryl ” , the aryl moiety above , and 5 - to 6 - membered monocyclic heteroarene con 

of the group is as defined above , preferably phenyl . taining , besides carbon atom , 1 or 2 hetero atoms selected 
When R2 is " optionally substituted nonaromatic hetero - from the group consisting of sulfur atom and nitrogen atom 

cyclic group ” , the nonaromatic heterocyclic group moiety of 40 is preferable , more preferably thiophene or pyridine . 
the group is as defined above , and is preferably , a 4 - to Preferable examples the " optionally substituted ring ” 
7 - membered monocyclic nonaromatic heterocyclic group formed by R1 and R2 bonded to each other and together with 
containing , besides carbon atom , 1 or 2 hetero atoms the adjacent X2 and carbon atom include optionally substi 
selected from the group consisting of oxygen atom and tuted cyclohexene , optionally substituted benzene , an 
nitrogen atom . Of these , azetidinyl , pyrrolidyl , piperidyl , 45 optionally substituted nonaromatic heterocyclic group , 
oxetanyl , tetrahydrofuryl , tetrahydropyranyl , piperazinyl , which is selected from the group consisting of pyrrolidine , 
and morpholinyl are more preferable , and azetidinyl , pyr - piperidine , dihydroimidazole , imidazolidine , tetrahydropy 
rolidyl , piperidyl , oxetanyl , tetrahydrofuryl , tetrahydropyra razine , and piperazine , optionally substituted heteroaryl 
nyl , and morpholinyl are particularly preferable . selected from the group consisting of thiophene and pyri 
When R² is “ optionally substituted heteroaryl ” , the het - 50 dine , more preferably , optionally substituted benzene , or 

eroaryl moiety of the group is as defined above , and is optionally substituted nonaromatic heterocyclic group 
preferably a 5 - to 6 - membered monocyclic aromatic hetero - which is selected from the group consisting of piperidine , 
cyclic group containing , besides carbon atom , 1 , 2 or 3 dihydroimidazole , and imidazolidine . 
hetero atoms selected from the group consisting of oxygen When R3 is " optionally substituted alkyl ” , the alkyl moi 
atom , sulfur atom and nitrogen atom . Of these , thienyl , 55 ety of the group is as defined above , and is preferably C , - C6 
pyrazolyl , oxadiazolyl , pyridyl , and pyrimidinyl are more alkyl , more preferably C , - C4 alkyl . 
preferable , and thienyl , oxadiazolyl , pyridyl , and pyrimidi - When R is “ optionally substituted cycloalkyl ” , the 
nyl are particularly preferable . cycloalkyl moiety of the group is as defined above , and is 
When R² is “ optionally substituted alkoxy ” , the alkoxy preferably Cz - Cg cycloalkyl , more preferably Cz - Co 

moiety of the group is as defined above , and is preferably 60 cycloalkyl . 
C . - C . alkoxy , more preferably C , - C4 alkoxy . When R3 is “ halogen atom ” , the halogen atom is as 
When R2 is “ optionally substituted cycloalkoxy ” , the defined above , and is preferably a fluorine atom , a chlorine 

cycloalkoxy moiety of the group is as defined above , and is atom , a bromine atom , or an iodine atom , more preferably a 
preferably C3 - C , cycloalkoxy , more preferably C3 - C6 fluorine atom , a chlorine atom , or a bromine atom . 
cycloalkoxy . 65 When R4 or R is “ optionally substituted alkyl ” , the alkyl 

Preferable examples of R² include a hydrogen atom , moiety of the group is as defined above , and is preferably 
optionally substituted C . - C6 alkyl , optionally substituted C - Co alkyl , more preferably C , - C4 alkyl . 
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When R4 and R are bonded to each other to form , ( 4 ) heteroaryl optionally substituted by 1 or 2 oxos ( prefer 
together with the adjacent Z2 and , “ optionally substituted ably , pyridine , or isoindolinyl optionally substituted by 1 
nitrogen - containing non - aromatic heterocycle ” , the nitro or 2 oxos ) ; 
gen - containing non - aromatic heterocycle moiety of the ( 5 ) cyano ; 
group is as defined above , of which a 4 - to 8 - membered 5 ( 6 ) a halogen atom ; 
monocyclic or bicyclic nonaromatic heterocyclic group con - ( 7 ) hydroxy ; 
taining , besides carbon atom , at least one nitrogen atom , and ( 8 ) oxo ; 
containing 1 or 2 hetero atoms selected from the group ( 9 ) amino optionally substituted by 1 or 2 groups selected 
consisting of oxygen atom and nitrogen atom is preferable , from the group consisting of alkyl , halogenoalkyl , alkoxy 
azetidine , pyrrolidine , pyrazolidine , piperidine , morpholine 10 alkyl , alkoxycarbonyl and phenylalkoxycarbonyl ; 
or azabicyclo [ 3 . 1 . 0jhexane is more preferable , pyrrolidine ( 10 ) alkylsulfonyl ; 
or piperidine is particularly preferable , and pyrrolidine is ( 11 ) phenylsulfonyl ; 
most preferable . ( 12 ) alkoxy optionally substituted by 1 - 7 halogen atoms 

When R or R ? is " optionally substituted alkyl ” , the alkyl ( preferably , alkoxy optionally substituted by 1 , 2 or 3 
moiety of the group is as defined above , and is preferably 15 halogen atoms ) ; 
CZ - C6 alkyl , more preferably C , - C4 alkyl . ( 13 ) alkanoyloxy ; 
When Ror R ? is " optionally substituted cycloalkyl ” , the ( 14 ) alkoxycarbonyl ; and 

cycloalkyl moiety of the group is as defined above , and is ( 15 ) alkylidene . 
preferably Cz - Cg cycloalkyl , more preferably Cz - Co The substituent of the aforementioned “ ring ” or “ group ” 
cycloalkyl . 20 defined by each symbol or a combination of each symbol is 

Preferable examples of Ró and R ? include a hydrogen more specifically explained below . 
atom , optionally substituted CZ - C4 alkyl , and optionally Examples of preferable substituent of ring A ( optionally 
substituted C3 - Co cycloalkyl , more preferably , a hydrogen substituted aromatic group ) include 
atom , and optionally substituted C1 - C4 alkyl . ( 1 ) alkyl optionally substituted by the same or different 1 - 7 
When R and R7 are bonded to each other to form , 25 groups selected from the group consisting of a halogen 

together with the adjacent carbon atom , " optionally substi atom , amino optionally substituted by 1 or 2 alkyls , and 
tuted cycloalkane ” , the cycloalkane moiety of the group is as alkoxy ( preferably alkyl optionally substituted by the 
defined above , of which Cz - Cg cycloalkane is preferable , same or different 1 , 2 or 3 groups selected from the group 
Cz - Co cycloalkane is more preferable . consisting of a halogen atom , amino optionally substi 
When the “ ring ” or “ group " defined by each symbol in the 30 tuted by 1 or 2 alkyls , and alkoxy ) ; 

aforementioned formula ( I ) or a combination of each symbol ( 2 ) cyano ; 
is " optionally substituted aromatic group " , " optionally sub ( 3 ) a halogen atom ; 
stituted alkyl ” , “ optionally substituted cycloalkyl ” , “ option - ( 4 ) amino optionally substituted by 1 or 2 alkyls ; and 
ally substituted aryl ” , “ optionally substituted nonaromatic ( 5 ) alkoxy optionally substituted by 1 - 7 halogen atoms 
heterocyclic group ” , “ optionally substituted amino ” , 35 ( preferably alkoxy optionally substituted by 1 , 2 or 3 
" optionally substituted heteroaryl ” , “ optionally substituted halogen atoms ) . 
alkoxy " , " optionally substituted cycloalkoxy " , " optionally Of those mentioned above , more preferable substituent is 
substituted ring ” , “ optionally substituted nitrogen - contain ( 1 ) alkyl , or ( 2 ) a halogen atom . 
ing non - aromatic heterocycle ” or “ optionally substituted When Rl is " optionally substituted alkyl ” , examples of 
cycloalkane ” , these “ ring ” and “ group ” may be unsubsti - 40 the preferable substituent of the group include 
tuted , or have one or more , the same or different ( 1 ) aryl optionally substituted by 1 , 2 or 3 alkoxys ( prefer 
substituent ( s ) at substitutable position ( s ) of each “ ring ” or a bly , phenyl optionally substituted by 1 , 2 or 3 alkoxys ) ; 
" group " . The aforementioned “ ring ” or “ group ” has sub ( 2 ) nonaromatic heterocyclic group optionally substituted by 
stituent ( s ) , the number thereof is preferably 1 - 7 , more pref the same or different 1 , 2 or 3 groups selected from the 
erably 1 , 2 , or 3 . 45 group consisting of alkyl and alkoxycarbonyl ( preferably , 
Examples of the aforementioned substituent of the “ ring ” nonaromatic heterocyclic group which is selected from 

or “ group ” include the group consisting of pyrrolidyl , piperidyl , oxetanyl , 
( 1 ) alkyl optionally substituted by the same or different 1 - 7 tetrahydrofuryl , and tetrahydropyranyl and optionally 

groups selected from the group consisting of phenyl substituted by the same or different 1 , 2 or 3 groups 
optionally substituted by 1 , 2 or 3 alkoxys , a halogen 50 selected from the group consisting of alkyl and alkoxy 
atom , hydroxy , amino optionally substituted by 1 or 2 carbonyl ) ; 
alkyls , and alkoxy ( preferably , alkyl optionally substi ( 3 ) a halogen atom ; 
tuted by the same or different 1 , 2 or 3 groups selected ( 4 ) hydroxy ; 
from the group consisting of phenyl optionally substituted ( 5 ) amino optionally substituted by 1 or 2 groups selected 
by 1 , 2 or 3 alkoxys , a halogen atom , hydroxy , amino 55 from the group consisting of alkyl , halogenoalkyl , and 
optionally substituted by 1 or 2 alkyls , and alkoxy ) ; alkoxycarbonyl ; and 

( 2 ) aryl optionally substituted by 1 , 2 or 3 alkoxys ( prefer - ( 6 ) alkoxy . 
ably , phenyl optionally substituted by 1 , 2 or 3 alkoxys ) ; When Rl is " optionally substituted cycloalkyl ” , “ option 

( 3 ) a nonaromatic heterocyclic group optionally substituted ally substituted aryl ” , or " optionally substituted nonaromatic 
by the same or different 1 , 2 or 3 groups selected from the 60 heterocyclic group ” , examples of the preferable substituent 
group consisting of alkyl , alkoxy and alkoxycarbonyl of the group include 
( preferably , nonaromatic heterocyclic group which is ( 1 ) alkyl optionally substituted by 1 , 2 or 3 alkoxys ; 
selected from the group consisting of azetidinyl , pyr - ( 2 ) aryl optionally substituted by 1 , 2 or 3 alkoxys ( prefer 
rolidyl , piperidyl , oxetanyl , tetrahydrofuryl , tetrahydro - ably , phenyl optionally substituted by 1 , 2 or 3 alkoxys ) ; 
pyranyl , and morpholinyl and optionally substituted by 65 ( 3 ) a nonaromatic heterocyclic group optionally substituted 
the same or different 1 , 2 or 3 groups selected from the by the same or different 1 , 2 or 3 groups selected from the 
group consisting of alkyl , alkoxy and alkoxycarbonyl ) ; group consisting of alkyl and alkoxycarbonyl ( preferably , 



US 10 , 065 , 972 B2 
17 18 

a nonaromatic heterocyclic group which is selected from “ optionally substituted heteroaryl ” , or “ optionally substi 
the group consisting of pyrrolidyl , piperidyl , oxetanyl , tuted cycloalkoxy ” , examples of the preferable substituent 
tetrahydrofuryl , and tetrahydropyranyl and optionally of the group include 
substituted by the same or different 1 , 2 or 3 groups ( 1 ) alkyl optionally substituted by the same or different 1 - 7 
selected from the group consisting of alkyl and alkoxy - 5 groups selected from the group consisting of phenyl 
carbonyl ) ; optionally substituted by 1 , 2 or 3 alkoxys , a halogen 

( 4 ) a halogen atom ; atom , hydroxy , amino optionally substituted by 1 or 2 ( 5 ) hydroxy ; alkyls , and alkoxy ( preferably , alkyl phenyl optionally ( 6 ) amino optionally substituted by 1 or 2 groups selected substituted by the same or different 1 , 2 or 3 groups from the group consisting of alkyl , halogenoalkyl , and 10 selected from the group consisting of phenyl optionally alkoxycarbonyl ; and substituted by 1 , 2 or 3 alkoxys , a halogen atom , hydroxy , ( 7 ) alkoxy . 
Of the above - mentioned substituents for R ' , more pref amino optionally substituted by 1 or 2 alkyls , and alkoxy ) ; 

erable substituents include ( 2 ) aryl optionally substituted by 1 , 2 or 3 alkoxys ( prefer 
( 1 ) a nonaromatic heterocyclic group selected from the 15 ably , phenyl optionally substituted by 1 , 2 or 3 alkoxys ) ; 

group consisting of oxetanyl , and tetrahydropyranyl ; ( 3 ) nonaromatic heterocyclic group optionally substituted by 
( 2 ) a halogen atom ; 1 , 2 or 3 alkoxys ( preferably , nonaromatic heterocyclic 
( 3 ) amino optionally substituted by the same or different 1 group which is selected from the group consisting of 

or 2 groups selected from the group consisting of alkyl , azetidinyl , pyrrolidyl , piperidyl , and morpholinyl and 
and halogenoalkyl ; and 20 optionally substituted by 1 , 2 or 3 alkoxys ) ; 

( 4 ) alkoxy . ( 4 ) heteroaryl optionally substituted by 1 or 2 oxos ( prefer 
When R² is “ optionally substituted alkyl ” or “ optionally ably , pyridine , or isoindolinyl optionally substituted by 1 

substituted alkoxy ” , preferable substituents of the group or 2 oxos ) ; 
include ( 5 ) cyano ; 
( 1 ) aryl optionally substituted by 1 , 2 or 3 alkoxys ( prefer - 25 ( 6 ) a halogen atom ; 

ably , phenyl optionally substituted by 1 , 2 or 3 alkoxys ) ; ( 7 ) hydroxy ; 
( 2 ) nonaromatic heterocyclic group optionally substituted by ( 8 ) oxo ; 

1 , 2 or 3 alkoxys ( preferably , nonaromatic heterocyclic ( 9 ) amino optionally substituted by the same or different 1 
group which is selected from the group consisting of or 2 groups selected from the group consisting of alkyl , 
azetidinyl , pyrrolidyl , piperidyl , and morpholinyl and 30 halogenoalkyl , alkoxyalkyl and alkoxycarbonyl ; 
optionally substituted by 1 , 2 or 3 alkoxys , and a non - ( 10 ) alkylsulfonyl ; 
aromatic heterocyclic group ) ; ( 11 ) phenylsulfonyl ; 

( 3 ) heteroaryl optionally substituted by 1 or 2 oxos ( prefer - ( 12 ) alkoxy optionally substituted by 1 - 7 halogen atoms 
ably , pyridine , or isoindolinyl optionally substituted 1 or ( preferably , alkoxy optionally substituted by 1 , 2 or 3 
2 oxos ) ; 35 halogen atoms ) ; 

( 4 ) cyano ; ( 13 ) alkanoyloxy ; and 
( 5 ) a halogen atom ; ( 14 ) alkylidene . 
( 6 ) hydroxy ; Of these , more preferable substituents when R² is “ option 
( 7 ) oxo ; ally substituted alkyl ” or “ optionally substituted alkoxy " 
( 8 ) amino optionally substituted by the same or different 1 40 include 

or 2 groups selected from the group consisting of alkyl , ( 1 ) phenyl ; 
halogenoalkyl , alkoxyalkyl and alkoxycarbonyl ; ( 2 ) a nonaromatic heterocyclic group selected from the 

( 9 ) alkylsulfonyl ; group consisting of piperidyl , and morpholinyl ; 
( 10 ) phenylsulfonyl ; ( 3 ) heteroaryl selected from the group consisting of pyri 
( 11 ) alkoxy optionally substituted by 1 - 7 halogen atoms 45 dine , and isoindolinyl ; 

( preferably , alkoxy optionally substituted by 1 , 2 or 3 ( 4 ) cyano ; 
halogen atoms ) ; ( 5 ) a halogen atom ; 

( 12 ) alkanoyloxy ; and ( 6 ) hydroxy ; 
( 13 ) alkylidene . ( 7 ) oxo ; 
Of these , more preferable substituents include 50 ( 8 ) amino optionally substituted by the same or different 1 

( 1 ) phenyl ; or 2 groups selected from the group consisting of alkyl , 
( 2 ) a nonaromatic heterocyclic group selected from the and alkoxyalkyl ; 

group consisting of piperidyl , and morpholinyl ; ( 9 ) phenylsulfonyl ; and 
( 3 ) heteroaryl selected from the group consisting of pyri - ( 10 ) alkoxy . 

dine , and isoindolinyl ; 55 When R² is " optionally substituted cycloalkyl ” , “ option 
( 4 ) cyano ; ally substituted amino ” , “ optionally substituted aryl ” , 
( 5 ) a halogen atom ; " optionally substituted nonaromatic heterocyclic group ” , 
( 6 ) hydroxy ; " optionally substituted heteroaryl ” , or " optionally substi 
( 7 ) oxo ; tuted cycloalkoxy ” , more preferable substituents include 
( 8 ) amino optionally substituted by the same or different 1 60 ( 1 ) alkyl optionally substituted by the same or different 1 - 7 

or 2 groups selected from the group consisting of alkyl , groups selected from the group consisting of a halogen 
and alkoxyalkyl ; atom , and alkoxy ( preferably , alkyl optionally substituted 

( 9 ) phenylsulfonyl ; and by the same or different 1 , 2 or 3 groups selected from the 
( 10 ) alkoxy . group consisting of a halogen atom , and alkoxy ) ; 
When R² is “ optionally substituted cycloalkyl ” , “ option - 65 ( 2 ) phenyl ; 

ally substituted amino " , " optionally substituted aryl ” , ( 3 ) a nonaromatic heterocyclic group selected from the 
" optionally substituted nonaromatic heterocyclic group ” , group consisting of piperidyl , and morpholinyl ; 
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( 4 ) heteroaryl selected from the group consisting of pyri - continued 
dine , and isoindolinyl ; ( iv - b ) 

( 5 ) cyano ; 
( 6 ) a halogen atom ; 
( 7 ) hydroxy ; 
( 8 ) oxo ; 
( 9 ) amino optionally substituted by the same or different 1 

or 2 groups selected from the group consisting of alkyl , 
and alkoxyalkyl ; ( iv - c ) 

( 10 ) phenylsulfonyl ; and 
( 11 ) alkoxy . 
When R ' and R2 are bonded to each other to form , 

together with the adjacent X ? and carbon atom , “ optionally 15 
substituted ring ” , preferable substituent on the ring includes 
( 1 ) alkyl optionally substituted by 1 - 7 halogen atoms ( pref 

erably , alkyl optionally substituted by 1 , 2 or 3 halogen ( iv - d ) 

atoms ) ; and 
( 2 ) a halogen atom . 
When R ’ is “ optionally substituted alkyl ” , or “ optionally 

substituted cycloalkyl ” , preferable substituent of the group 
includes a halogen atom . ( iv - e ) When R4 and RS are each “ optionally substituted alkyl ” , 25 
and when R4 and RS are bonded to each other to form , 
together with the adjacent Z and Z " , " optionally substituted 
nitrogen - containing non - aromatic heterocycle ” , preferable 
substituent of the group or on the ring includes , respectively , Y R2 ( 1 ) a halogen atom ; and 30 

( 2 ) amino optionally substituted by the same or different 1 
or 2 groups selected from the group consisting of alkoxy ( iv - f ) 
carbonyl and phenylalkoxycarbonyl . 
Of these , a halogen atom is more preferable . 35 
When R? and R7 are each “ optionally substituted alkyl ” , 

or " optionally substituted cycloalkyl ” , and when R? and R ? 
are bonded to each other to form , together with the adjacent NR2 
carbon atom , “ optionally substituted cycloalkane ” , prefer ( iv - g ) 

able substituent of the group or on the ring includes , 40 
respectively , a halogen atom , and alkoxy . 
One embodiment of the present invention ( hereinafter 

sometimes to be abbreviated as embodiment A ) is a com 
pound wherein a part represented by the following formula ' N R2 
in the aforementioned formula ( I ) : 

wherein the symbols are as defined above , or a pharmaco 
logically acceptable salt thereof . 
Of the compounds of the aforementioned embodiment A , 

50 a compound wherein the partial structure A is a group 
represented by the above - mentioned formula ( iv - a ) , ( iv - c ) , 
or ( iv - d ) , or a pharmacologically acceptable salt thereof is 
more preferable , a compound wherein the partial structure A 
is a group represented by the above - mentioned formula 

55 ( iv - a ) , or a pharmacologically acceptable salt thereof is ( hereinafter sometimes to be abbreviated as partial structure particularly preferable . A ) is a group represented by the following formula ( iv - a ) , When the compound ( I ) of the present invention including 
( iv - b ) , ( iv - c ) , ( iv - d ) , ( iv - e ) , ( iv - f ) , or ( iv - g ) : the aforementioned embodiment A is more specifically 

explained , a compound of the formula ( I ) , wherein 
60 ring A is a 5 - to 11 - membered monocyclic or bicyclic ( iv - a ) aromatic group optionally containing , besides carbon atom , 

1 - 4 hetero atoms selected from the group consisting of 
oxygen atom , sulfur atom and nitrogen atom ( said aromatic 
group is optionally substituted by the same or different 1 , 2 

65 or 3 groups selected from the group consisting of ( 1 ) alkyl 
N R2 optionally substituted by the same or different 1 - 7 groups 

selected from the group consisting of amino optionally 

R or NR . 

P 

45 

2 - R 

x55x4 7 - 13 

NR , 
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substituted by 1 or 2 alkyls , alkoxy , and a halogen atom ; ( 2 ) selected from the group consisting of oxygen atom , sulfur 
cyano ; ( 3 ) amino optionally substituted by 1 or 2 alkyls ; ( 4 ) atom and nitrogen atom ( said nonaromatic heterocyclic 
alkoxy optionally substituted by 1 - 7 halogen atoms ; and ( 5 ) group is optionally substituted by the same or different 1 , 2 
a halogen atom ) , or 3 groups selected from the group consisting of alkyl , 
Rl is ( a ) a hydrogen atom ; ( b ) alkyl optionally substituted 5 halogenoalkyl , and alkoxy ) , or , R . and R2 are bonded to each 

by the same or different 1 - 7 groups selected from the group other to form , together with the adjacent XP and carbon 
consisting of amino ( said amino is optionally substituted by atom , a ring selected from the group consisting of 4 - to 
the same or different 1 or 2 groups selected from the group 7 - membered ( C4 - C ) cycloalkene , benzene , a 4 - to 7 - mem 
consisting of alkyl , halogenoalkyl , and alkoxycarbonyl ) , bered monocyclic non - aromatic heterocycle containing , 
hydroxy , alkoxy , a halogen atom , phenyl , alkoxyphenyl , and 10 besides carbon atom , 1 or 2 hetero atoms selected from the 
a 4 - to 7 - membered monocyclic nonaromatic heterocyclic group consisting of oxygen atom , sulfur atom and nitrogen 
group containing , besides carbon atom , 1 or 2 hetero atoms atom , and 5 - to 6 - membered monocyclic heteroarene con 
selected from the group consisting of oxygen atom , sulfur taining , besides carbon atom , 1 - 4 hetero atoms selected from 
atom and nitrogen atom ( said nonaromatic heterocyclic the group consisting of oxygen atom , sulfur atom and 
group is optionally substituted by the same or different 1 , 2 15 nitrogen atom ( said ring is optionally substituted by the 
or 3 groups selected from the group consisting of alkyl , and same or different 1 , 2 or 3 groups selected from the group 
alkoxycarbonyl ) ; ( c ) cycloalkyl optionally substituted by 1 , consisting of alkyl , halogenoalkyl , alkoxycarbonyl , and a 
2 or 3 alkoxyalkyls ; ( d ) a halogen atom ; ( e ) phenyl ; or ( f ) a halogen atom ) , 
4 - to 7 - membered monocyclic nonaromatic heterocyclic R ’ is ( a ) a hydrogen atom ; ( b ) alkyl optionally substituted 
group containing , besides carbon atom , 1 or 2 hetero atoms 20 by 1 , 2 or 3 halogen atoms ; ( C ) cycloalkyl ; or ( d ) a halogen 
selected from the group consisting of oxygen atom , sulfur a tom , 
atom and nitrogen atom ( said nonaromatic heterocyclic R 4 and Rare each independently a hydrogen atom , or 
group is optionally substituted by the same or different 1 , 2 alkyl , 
or 3 groups selected from the group consisting of alkyl , and or , R * and R are bonded to each other to form , together with 
alkoxycarbonyl ) , 25 the adjacent Z2 and Z° , 4 - to 12 - membered monocyclic or 

R ? is ( a ) a hydrogen atom ; ( b ) alkyl optionally substituted bicyclic nitrogen - containing non - aromatic heterocycle con 
by the same or different 1 - 7 groups selected from the group taining , besides carbon atom , at least one nitrogen atom and 
consisting of alkylidene , cyano , amino ( said amino is 1 - 4 hetero atoms selected from the group consisting of 
optionally substituted by the same or different 1 or 2 groups oxygen atom , sulfur atom and nitrogen atom ( said nitrogen 
selected from the group consisting of alkyl , alkoxyalkyl , 30 containing non - aromatic heterocycle is optionally substi 
halogenoalkyl , and alkoxycarbonyl ) , hydroxy , alkoxy , alkyl - tuted by the same or different 1 , 2 or 3 groups selected from 
sulfonyloxy , oxo , phenylsulfonyl , a halogen atom , phenyl , the group consisting of amino optionally substituted by a 
5 - to 11 - membered monocyclic or bicyclic heteroaryl con - group selected from the group consisting of alkoxycarbonyl 
taining , besides carbon atom , 1 - 4 hetero atoms selected from and phenylalkoxycarbonyl , and a halogen atom ) , and 
the group consisting of oxygen atom , sulfur atom and 35 Rand R7 are each independently ( a ) a hydrogen atom ; ( b ) 
nitrogen atom ( said heteroaryl is optionally substituted by 1 alkyl optionally substituted by the same or different 1 , 2 or 
or 2 oxos ) , and a 4 - to 7 - membered monocyclic nonaromatic 3 groups selected from the group consisting of alkoxy , and 
heterocyclic group containing , besides carbon atom , 1 or 2 a halogen atom ; or ( c ) cycloalkyl , 
hetero atoms selected from the group consisting of oxygen or , R and R are bonded to each other to form , together with 
atom , sulfur atom and nitrogen atom ( said nonaromatic 40 the adjacent carbon atom , cycloalkane , or a pharmacologi 
heterocyclic group is optionally substituted by alkoxy ) ; ( c ) cally acceptable salt thereof can be mentioned . 
cycloalkyl optionally substituted by the same or different 1 , Of the embodiments , a more preferable embodiment is a 
2 or 3 groups selected from the group consisting of alkyl , compound wherein 
alkoxyalkyl , halogenoalkyl , cyano , hydroxy , alkoxy , ring A is an aromatic group selected from the group 
alkanoyloxy , and a halogen atom ; ( d ) amino optionally 45 consisting of phenyl , tetrahydronaphthyl , indanyl , furyl , 
substituted by the same or different 1 or 2 groups selected thienyl , pyrazolyl , isoxazolyl , thiazolyl , pyridyl , pyrimidi 
from the group consisting of alkyl and alkoxyphenylalkyl ; nyl , pyrazyl , indolinyl , tetrahydroquinolyl , thienopyridyl , 
( e ) alkoxy optionally substituted by the same or different 1 , dihydrobenzofuranyl , benzodioxolanyl , and triazolopyridine 
2 or 3 groups selected from the group consisting of amino ( said aromatic group is optionally substituted by the same or 
( said amino is optionally substituted by the same or different 50 different 1 , 2 or 3 groups selected from the group consisting 
1 or 2 groups selected from the group consisting of alkyl , of ( 1 ) alkyl optionally substituted by a group selected from 
and alkoxycarbonyl ) , and a halogen atom ; ( f ) cycloalkoxy the group consisting of amino optionally substituted by 1 or 
optionally substituted by alkyl ; ( g ) phenyl optionally sub 2 alkyls , and alkoxy ; ( 2 ) halogenoalkyl ; ( 3 ) cyano ; ( 4 ) amino 
stituted by the same or different 1 , 2 or 3 groups selected optionally substituted by 1 or 2 alkyls ; ( 5 ) alkoxy ; ( 6 ) 
from the group consisting of alkyl ( said alkyl is optionally 55 halogenoalkoxy , and ( 7 ) a halogen atom ) , 
substituted by the same or different 1 , 2 or 3 groups selected Riis ( a ) a hydrogen atom ; ( b ) alkyl optionally substituted 
from the group consisting of alkylamino , dialkylamino , by a group selected from the group consisting of amino ( said 
hydroxy , and a halogen atom ) , alkoxy optionally substituted amino is optionally substituted by the same or different 1 or 
by 1 , 2 or 3 halogen atoms , alkylsulfonyl , and a halogen 2 groups selected from the group consisting of alkyl , halog 
atom ; ( h ) 5 - to 6 - membered monocyclic heteroaryl contain - 60 enoalkyl , and alkoxycarbonyl ) , hydroxy , alkoxy , alkoxyphe 
ing , besides carbon atom , 1 - 4 hetero atoms selected from the nyl , and a nonaromatic heterocyclic group selected from the 
group consisting of oxygen atom , sulfur atom and nitrogen group consisting of pyrrolidyl , piperidyl , oxetanyl , tetrahy 
atom ( said heteroaryl is optionally substituted by the same or drofuryl , and tetrahydropyranyl ( said nonaromatic hetero 
different 1 , 2 or 3 groups selected from the group consisting cyclic group is optionally substituted by a group selected 
of alkyl , alkoxy , and a halogen atom ) ; or ( i ) a 4 - to 65 from the group consisting of alkyl , and alkoxycarbonyl ) ; ( c ) 
7 - membered monocyclic nonaromatic heterocyclic group halogenoalkyl ; ( d ) cycloalkyl optionally substituted by 
containing , besides carbon atom , 1 or 2 hetero atoms alkoxyalkyl ; ( e ) a halogen atom ; ( f ) phenyl ; or ( g ) a non 
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aromatic heterocyclic group selected from the group con cyclo [ 3 . 1 . 0 ] hexane ( said nitrogen - containing non - aromatic 
sisting of pyrrolidyl , piperidyl , oxetanyl , tetrahydrofuryl , heterocycle is optionally substituted by the same or different 
dihydropyranyl , tetrahydropyranyl , and morpholinyl ( said 1 or 2 groups selected from the group consisting of amino 
nonaromatic heterocyclic group is optionally substituted by optionally substituted by a group selected from the group 
a group selected from the group consisting of alkyl , and 5 consisting of alkoxycarbonyl and phenylalkoxycarbonyl , 
alkoxycarbonyl ) , and a halogen atom ) , 

R ? is ( a ) a hydrogen atom ; ( b ) alkyl optionally substituted R and R ’ are each independently ( a ) a hydrogen atom ; ( b ) 
by the same or different 1 or 2 groups selected from the alkyl optionally substituted by the same or different 1 , 2 or group consisting of alkylidene , cyano , amino ( said amino is 3 groups selected from the group consisting of alkoxy , and optionally substituted by the same or different 1 or 2 groups 10 a halogen atom ; or ( c ) cycloalkyl , selected from the group consisting of alkyl , alkoxyalkyl , or , R and R ? are bonded to each other to form , together with halogenoalkyl , and alkoxycarbonyl ) , hydroxy , alkoxy , alkyl 
sulfonyloxy , oxo , isoindolinyl optionally substituted by 1 or the adjacent carbon atom , cycloalkane , or a pharmacologi 
2 oxos , and a nonaromatic heterocyclic group selected from cally acceptable salt thereof can be mentioned . 
the group consisting of azetidinyl , pyrrolidyl , piperidyl , and 15 . 5 A specifically preferable embodiment of the present 
morpholinyl ( said nonaromatic heterocyclic group is option invention including the above - mentioned embodiment A 
ally substituted by alkoxy ) ; ( c ) halogenoalkyl optionally ( hereinafter sometimes to be abbreviated as embodiment B ) 
substituted by a group selected from the group consisting of is a compound wherein a part represented by the following 
amino ( said amino is optionally substituted by the same or formula in the aforementioned formula ( 1 ) : 
different 1 or 2 groups selected from the group consisting of 20 
alkyl , and alkoxycarbonyl ) , alkoxy , phenylsulfonyl , phenyl , 
and pyridyl ; ( d ) cycloalkyl optionally substituted by a group 

R5 - 22 selected from the group consisting of alkyl , alkoxyalkyl , 
halogenoalkyl , cyano , hydroxy , alkoxy , and alkanoyloxy ; ( e ) 
halogenocycloalkyl ; ( f ) amino optionally substituted by the 25 
same or different 1 or 2 groups selected from the group 
consisting of alkyl and alkoxyphenylalkyl ; ( g ) alkoxy 
optionally substituted by amino ( said amino is optionally ( hereinafter sometimes to be referred to as partial structure 
substituted by the same or different 1 or 2 groups selected B ) is the following formula ( v ) : 
from the group consisting of alkyl , and alkoxycarbonyl ) ; ( h ) 30 
halogenoalkoxy ; ( i ) cycloalkoxy optionally substituted by 
alkyl ; ( j ) phenyl optionally substituted by the same or 
different 1 , 2 or 3 groups selected from the group consisting 
of alkyl ( said alkyl is optionally substituted by the same or 
different 1 , 2 or 3 groups selected from the group consisting 35 
of dialkylamino , hydroxy , and a halogen atom ) , alkoxy 
optionally substituted by 1 , 2 or 3 halogen atoms , alkylsul 
fonyl , and a halogen atom ; ( k ) heteroaryl selected from the 
group consisting of thienyl , pyrazolyl , oxadiazolyl , pyridyl , wherein the symbols are as defined above , or a pharmaco 
and pyrimidinyl ( said heteroaryl is optionally substituted by 40 logically acceptable salt thereof . 
the same or different 1 or 2 groups selected from the group When the compound ( I ) of the present invention including 
consisting of alkyl , alkoxy , and a halogen atom ) ; or ( 1 ) a the aforementioned embodiment B is more specifically 
nonaromatic heterocyclic group selected from the group explained , a compound of the formula ( I ) , wherein 
consisting of azetidinyl , pyrrolidyl , piperidyl , oxetanyl , tet - ring A is a 5 - to 11 - membered monocyclic or bicyclic 
rahydrofuryl , tetrahydropyranyl , piperazinyl , and morpholi - 45 aromatic group optionally containing , besides carbon atom , 
nyl ( said nonaromatic heterocyclic group is optionally sub - 1 - 4 hetero atoms selected from the group consisting of 
stituted by a group selected from the group consisting of oxygen atom , sulfur atom and nitrogen atom ( said aromatic 
alkyl , halogenoalkyl , and alkoxy ) , group is optionally substituted by the same or different 1 , 2 
or , R1 and R2 are bonded to each other to form , together with or 3 groups selected from the group consisting of ( 1 ) alkyl 
the adjacent X2 and carbon atom , a ring selected from the 50 optionally substituted by the same or different 1 - 7 groups 
group consisting of ( 1 ) 4 - to 7 - membered ( C2 - C , ) cycloalk - selected from the group consisting of amino optionally 
ene , ( 2 ) benzene , ( 3 ) non - aromatic heterocycle selected from substituted by 1 or 2 alkyls , alkoxy , and a halogen atom ; ( 2 ) 
the group consisting of pyrrolidine , piperidine , dihydroimi - cyano ; ( 3 ) amino optionally substituted by 1 or 2 alkyls ; ( 4 ) 
dazole , imidazolidine , and piperazine , and ( 4 ) heteroarene alkoxy ; and ( 5 ) a halogen atom ) , 
selected from the group consisting of thiophene , and pyri - 55 R is ( a ) a hydrogen atom ; ( b ) alkyl optionally substituted 
dine ( said ring is optionally substituted by the same or by the same or different 1 - 7 groups selected from the group 
different 1 or 2 groups selected from the group consisting of consisting of amino ( said amino is optionally substituted by 
alkyl , halogenoalkyl , alkoxycarbonyl , and a halogen atom ) , the same or different 1 or 2 groups selected from the group 
R? is ( a ) a hydrogen atom ; ( b ) alkyl optionally substituted consisting of alkyl , halogenoalkyl , and alkoxycarbonyl ) , 

by 1 , 2 or 3 halogen atoms ; ( c ) cycloalkyl ; or ( d ) a halogen 60 hydroxy , alkoxy , a halogen atom , phenyl , alkoxyphenyl , and 
atom , a 4 - to 7 - membered monocyclic nonaromatic heterocyclic 
R4 is a hydrogen atom , or alkyl , group containing , besides carbon atom , 1 or 2 hetero atoms 
R5 is alkyl , selected from the group consisting of oxygen atom , sulfur 

or , R + and R? are bonded to each other to form , together with atom and nitrogen atom ( said nonaromatic heterocyclic 
the adjacent Z2 and Zº , nitrogen - containing non - aromatic 65 group is optionally substituted by the same or different 1 , 2 
heterocycle selected from the group consisting of azetidine , or 3 groups selected from the group consisting of alkyl , and 
pyrrolidine , pyrazolidine , piperidine , morpholine , and azabi alkoxycarbonyl ) ; ( c ) cycloalkyl optionally substituted by 1 , 

. * 11till 
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2 or 3 alkoxyalkyls ; ( d ) a halogen atom ; ( e ) phenyl ; or ( f ) a R3 is ( a ) a hydrogen atom ; ( b ) alkyl optionally substituted 
4 - to 7 - membered monocyclic nonaromatic heterocyclic by 1 , 2 or 3 halogen atoms ; ( c ) cycloalkyl ; or ( d ) a halogen 
group containing , besides carbon atom , 1 or 2 hetero atoms atom , 
selected from the group consisting of oxygen atom , sulfur R4 and R are each independently a hydrogen atom , or 
atom and nitrogen atom ( said nonaromatic heterocyclic 5 alkyl , 
group is optionally substituted by the same or different 1 , 2 or , R * and Rare bonded to each other to form , together with 
or 3 groups selected from the group consisting of alkyl , and the adjacent Z2 and 7 ” , 4 - to 12 - membered monocyclic or 
alkoxycarbonyl ) , bicyclic nitrogen - containing non - aromatic heterocycle con 

R2 is ( a ) a hydrogen atom ; ( b ) alkyl optionally substituted taining , besides carbon atom , at least one nitrogen atom and 
by the same or different 1 - 7 groups selected from the group 10 1 - 4 hetero atoms selected from the group consisting of 
consisting of alkylidene , amino ( said amino is optionally oxygen atom , sulfur atom and nitrogen atom ( said nitrogen 
substituted by the same or different 1 or 2 groups selected containing non - aromatic heterocycle is optionally substi 
from the group consisting of alkyl , alkoxyalkyl , halogeno tuted by the same or different 1 , 2 or 3 groups selected from 
alkyl , and alkoxycarbonyl ) , hydroxy , alkoxy , alkylsulfony the group consisting of amino optionally substituted by a 
loxy , oxo , phenylsulfonyl , a halogen atom , phenyl , 5 - to 15 group selected from the group consisting of alkoxycarbonyl 
11 - membered monocyclic or bicyclic heteroaryl containing , and phenylalkoxycarbonyl , and a halogen atom ) , and 
besides carbon atom , 1 - 4 hetero atoms selected from the Rºand R ' are each independently ( a ) a hydrogen atom ; ( b ) 
group consisting of oxygen atom , sulfur atom and nitrogen alkyl optionally substituted by the same or different 1 , 2 or 
atom ( said heteroaryl is optionally substituted by 1 or 2 3 groups selected from the group consisting of alkoxy , and 
oxos ) , and a 4 - to 7 - membered monocyclic nonaromatic 20 a halogen atom ; or ( c ) cycloalkyl , 
heterocyclic group containing , besides carbon atom , 1 or 2 or , R? and Rare bonded to each other to form , together with 
hetero atoms selected from the group consisting of oxygen the adjacent carbon atom , cycloalkane , or a pharmacologi 
atom , sulfur atom and nitrogen atom ( said nonaromatic cally acceptable salt thereof can be mentioned . 
heterocyclic group is optionally substituted by alkoxy ) ; ( c ) Of the embodiments , a more preferable embodiment is a 
cycloalkyl optionally substituted by the same or different 1 , 25 compound wherein 
2 or 3 groups selected from the group consisting of alkoxy - ring A is an aromatic group selected from the group 
alkyl , halogenoalkyl , cyano , hydroxy , alkoxy , and a halogen consisting of phenyl , tetrahydronaphthyl , furyl , thienyl , 
atom ; ( d ) amino optionally substituted by the same or pyrazolyl , isoxazolyl , thiazolyl , pyridyl , pyrimidinyl , pyra 
different 1 or 2 groups selected from the group consisting of zyl , dihydrobenzofuranyl , benzodioxolanyl , and triazolo 
alkyl and alkoxyphenylalkyl ; ( e ) alkoxy optionally substi - 30 pyridine ( said aromatic group is optionally substituted by the 
tuted by the same or different 1 , 2 or 3 groups selected from same or different 1 , 2 or 3 groups selected from the group 
the group consisting of amino ( said amino is optionally consisting of ( 1 ) alkyl optionally substituted by a group 
substituted by the same or different 1 or 2 groups selected selected from the group consisting of amino optionally 
from the group consisting of alkyl , and alkoxycarbonyl ) , and substituted by 1 or 2 alkyls , and alkoxy ; ( 2 ) halogenoalkyl ; 
a halogen atom ; ( f ) phenyl optionally substituted by the 35 ( 3 ) cyano ; ( 4 ) amino optionally substituted by 1 or 2 alkyls ; 
same or different 1 , 2 or 3 groups selected from the group ( 5 ) alkoxy ; and ( 6 ) a halogen atom ) , 
consisting of alkyl ( said alkyl is optionally substituted by the Rl is ( a ) a hydrogen atom ; ( b ) alkyl optionally substituted 
same or different 1 , 2 or 3 groups selected from the group by a group selected from the group consisting of amino ( said 
consisting of alkylamino , dialkylamino , hydroxy , and a amino is optionally substituted by the same or different 1 or 
halogen atom ) , alkoxy optionally substituted by 1 , 2 or 3 40 2 groups selected from the group consisting of alkyl , halog 
halogen atoms , alkylsulfonyl , and a halogen atom ( g ) 5 - to enoalkyl , and alkoxycarbonyl ) , hydroxy , alkoxy , alkoxyphe 
6 - membered monocyclic heteroaryl containing , besides car - nyl , and a nonaromatic heterocyclic group selected from the 
bon atom , 1 - 4 hetero atoms selected from the group con - group consisting of pyrrolidyl , piperidyl , oxetanyl , tetrahy 
sisting of oxygen atom , sulfur atom and nitrogen atom ( said drofuryl , and tetrahydropyranyl ( said nonaromatic hetero 
heteroaryl is optionally substituted by the same or different 45 cyclic group is optionally substituted by a group selected 
1 , 2 or 3 groups selected from the group consisting of alkyl , from the group consisting of alkyl , and alkoxycarbonyl ) ; ( c ) 
alkoxy , and a halogen atom ) ; or ( h ) a 4 - to 7 - membered halogenoalkyl ; ( d ) cycloalkyl optionally substituted by 
monocyclic nonaromatic heterocyclic group containing , alkoxyalkyl ; ( e ) a halogen atom ; ( f ) phenyl ; or ( g ) a non 
besides carbon atom , 1 or 2 hetero atoms selected from the aromatic heterocyclic group selected from the group con 
group consisting of oxygen atom , sulfur atom and nitrogen 50 sisting of pyrrolidyl , piperidyl , oxetanyl , tetrahydrofuryl , 
atom ( said nonaromatic heterocyclic group is optionally dihydropyranyl , tetrahydropyranyl , and morpholinyl ( said 
substituted by the same or different 1 , 2 or 3 groups selected nonaromatic heterocyclic group is optionally substituted by 
from the group consisting of alkyl , halogenoalkyl , and a group selected from the group consisting of alkyl , and 
alkoxy ) , alkoxycarbonyl ) , 
or , R . and R ’ are bonded to each other to form , together with 55 R² is ( a ) a hydrogen atom ; ( b ) alkyl optionally substituted 
the adjacent X2 and carbon atom , a ring selected from the by the same or different 1 or 2 groups selected from the 
group consisting of 4 - to 7 - membered ( C4 - C , ) cycloalkene , group consisting of alkylidene , amino ( said amino is option 
benzene , a 4 - to 7 - membered monocyclic non - aromatic a lly substituted by the same or different 1 or 2 groups 
heterocycle containing , besides carbon atom , 1 or 2 hetero s elected from the group consisting of alkyl , alkoxyalkyl , 
atoms selected from the group consisting of oxygen atom , 60 halogenoalkyl , and alkoxycarbonyl ) , hydroxy , alkoxy , alkyl 
sulfur atom and nitrogen atom , and 5 - to 6 - membered sulfonyloxy , oxo , isoindolinyl optionally substituted by 1 or 
monocyclic heteroarene containing , besides carbon atom , 2 oxos , and a nonaromatic heterocyclic group selected from 
1 - 4 hetero atoms selected from the group consisting of the group consisting of azetidinyl , pyrrolidyl , piperidyl , and 
oxygen atom , sulfur atom and nitrogen atom ( said ring is morpholinyl ( said nonaromatic heterocyclic group is option 
optionally substituted by the same or different 1 , 2 or 3 65 ally substituted by alkoxy ) ; ( c ) halogenoalkyl optionally 
groups selected from the group consisting of alkyl , halog - substituted by a group selected from the group consisting of 
enoalkyl , alkoxycarbonyl , and a halogen atom ) , amino ( said amino is optionally substituted by the same or 
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different 1 or 2 groups selected from the group consisting of ment C ) is specifically a compound wherein a part repre 
alkyl , and alkoxycarbonyl ) , alkoxy , phenylsulfonyl , phenyl , sented by the following formula : 
and pyridyl ; ( d ) cycloalkyl optionally substituted by a group 
selected from the group consisting of alkoxyalkyl , halog 
enoalkyl , cyano , hydroxy , and alkoxy ; ( e ) halogenocy - 5 

R5 - 22 cloalkyl ; ( f ) amino optionally substituted by the same or 
different 1 or 2 groups selected from the group consisting of 
alkyl and alkoxyphenylalkyl ; ( g ) alkoxy optionally substi 
tuted by amino ( said amino is optionally substituted by the 
same or different 1 or 2 groups selected from the group 
consisting of alkyl , and alkoxycarbonyl ) ; ( h ) halogeno ( partial structure B ) is shown by the formula ( vi ) : 
alkoxy ; ( i ) phenyl optionally substituted by the same or 
different 1 , 2 or 3 groups selected from the group consisting ( vi ) of alkyl ( said alkyl is optionally substituted by the same or 15 
different 1 , 2 or 3 groups selected from the group consisting R5 _ N 
of dialkylamino , hydroxy , and a halogen atom ) , alkoxy 
optionally substituted by 1 , 2 or 3 halogen atoms , alkylsul 
fonyl , and a halogen atom ; ( j ) heteroaryl selected from the 
group consisting of thienyl , pyrazolyl , oxadiazolyl , pyridyl , 20 
and pyrimidinyl ( said heteroaryl is optionally substituted by wherein the symbols are as defined above , or a pharmaco 
the same or different 1 or 2 groups selected from the group logically acceptable salt thereof . 
consisting of alkyl , alkoxy , and a halogen atom ) ; or ( k ) a When the compound ( I ) of the present invention including 
nonaromatic heterocyclic group selected from the group the aforementioned embodiment C is more specifically 
consisting of azetidinyl , pyrrolidyl , piperidyl , tetrahydrofu - 25 explained , a compound of the formula ( I ) , wherein 
ryl , tetrahydropyranyl , piperazinyl , and morpholinyl ( said ring A is a 5 - to 11 - membered monocyclic or bicyclic 
nonaromatic heterocyclic group is optionally substituted by aromatic group optionally containing , besides carbon atom , 
a group selected from the group consisting of alkyl , halog - 1 - 4 hetero atoms selected from the group consisting of 
enoalkyl , and alkoxy ) , oxygen atom , sulfur atom and nitrogen atom ( said aromatic 
or , R1 and R2 are bonded to each other to form , together with 30 group is optionally substituted by the same or different 1 , 2 
the adjacent X and carbon atom , a ring selected from the or 3 groups selected from the group consisting of ( 1 ) alkyl 
group consisting of ( 1 ) 4 - to 7 - membered ( C4 - C7 ) cycloalk - optionally substituted by 1 - 7 halogen atoms ; ( 2 ) alkoxy 
ene , ( 2 ) benzene , ( 3 ) non - aromatic heterocycle selected from optionally substituted by 1 - 7 halogen atoms ; and ( 3 ) a 
the group consisting of pyrrolidine , piperidine , dihydroimi - halogen atom ) , 
dazole , imidazolidine , and piperazine , and ( 4 ) heteroarene 35 Rl is ( a ) a hydrogen atom ; ( b ) alkyl optionally substituted 
selected from the group consisting of thiophene , and pyri - by 1 , 2 or 3 alkoxyphenyls ; ( c ) a halogen atom ; or ( d ) a 4 
dine ( said ring is optionally substituted by the same or to 7 - membered monocyclic nonaromatic heterocyclic group 
different 1 or 2 groups selected from the group consisting of containing , besides carbon atom , 1 or 2 hetero atoms 
alkyl , halogenoalkyl , alkoxycarbonyl , and a halogen atom ) , selected from the group consisting of oxygen atom , sulfur 

R ’ is ( a ) a hydrogen atom ; ( b ) alkyl optionally substituted 40 atom and nitrogen atom , 
by 1 , 2 or 3 halogen atoms ; ( c ) cycloalkyl ; or ( d ) a halogen R² is ( a ) alkyl optionally substituted by the same or 
atom , different 1 - 7 groups selected from the group consisting of 
R4 is a hydrogen atom , or alkyl , cyano , a halogen atom , and a 4 - to 7 - membered monocyclic 
Ris alkyl , nonaromatic heterocyclic group containing , besides carbon 

or , R4 and R $ are bonded to each other to form , together with 45 atom , 1 or 2 hetero atoms selected from the group consisting 
the adjacent Z and Zº , nitrogen - containing non - aromatic of oxygen atom , sulfur atom and nitrogen atom ; ( b ) 
heterocycle selected from the group consisting of azetidine , cycloalkyl optionally substituted by the same or different 1 , 
pyrrolidine , piperidine , morpholine , and 2 or 3 groups selected from the group consisting of alkyl , 
azabicyclo [ 3 . 1 . 0 ] hexane ( said nitrogen - containing non - aro - alkoxyalkyl , halogenoalkyl , cyano , hydroxy , alkoxy , 
matic heterocycle is optionally substituted by the same or 50 alkanoyloxy , and a halogen atom ; ( c ) amino optionally 
different 1 or 2 groups selected from the group consisting of substituted by 1 or 2 alkyls ; ( d ) alkoxy optionally substituted 
amino optionally substituted by a group selected from the by 1 , 2 or 3 halogen atoms ; ( e ) cycloalkoxy optionally 
group consisting of alkoxycarbonyl and phenylalkoxycar substituted by alkyl ; ( f ) phenyl optionally substituted by the 
bonyl , and a halogen atom ) , same or different 1 , 2 or 3 groups selected from the group 

R? and R ’ are each independently ( a ) a hydrogen atom ; ( b ) 55 consisting of alkyl , alkoxy optionally substituted by 1 , 2 or 
alkyl optionally substituted by the same or different 1 , 2 or 3 halogen atoms , and a halogen atom ; ( g ) 5 - to 6 - membered 
3 groups selected from the group consisting of alkoxy , and monocyclic heteroaryl containing , besides carbon atom , 1 - 4 
a halogen atom ; or ( c ) cycloalkyl , hetero atoms selected from the group consisting of oxygen 
or , Rº and R ' are bonded to each other to form , together with atom , sulfur atom and nitrogen atom ( said heteroaryl is 
the adjacent carbon atom , cycloalkane , or a pharmacologi - 60 optionally substituted by 1 , 2 or 3 alkyls ) ; or ( h ) a 4 - to 
cally acceptable salt thereof can be mentioned . 7 - membered monocyclic nonaromatic heterocyclic group 

In the compound of the above - mentioned embodiment B , containing , besides carbon atom , 1 or 2 hetero atoms 
a compound wherein Z is a group represented by — C ( R ) selected from the group consisting of oxygen atom , sulfur 
( R7 ) — NH — is more preferable . atom and nitrogen atom ( said nonaromatic heterocyclic 

In the embodiment of the present invention including the 65 group is optionally substituted by 1 , 2 or 3 alkyls ) , 
above - mentioned embodiment A , other preferable embodi - or , R and Rare bonded to each other to form , together with 
ment ( hereinafter sometimes to be abbreviated as embodi - the adjacent X and carbon atom , a ring selected from the 



US 10 , 065 , 972 B2 
29 

2 - RI 

783 

15 

RI . 20 

VR 
23 

group consisting of 4 - to 7 - membered ( C4 - C ) cycloalkene , 
and benzene ( said ring is optionally substituted by 1 , 2 or 3 
halogen atoms ) , 

R3 is a hydrogen atom , 
R4 and R $ are each independently a hydrogen atom , or 5 

alkyl , 
or , R4 and Rare bonded to each other to form , together with 
the adjacent Z2 and Z " , a 4 - to 7 - membered monocyclic 
nitrogen - containing non - aromatic heterocycle containing , 10 ( partial structure A ) include a group represented by the besides carbon atom , at least one nitrogen atom and 1 or 2 0 following formula ( iv - a ) , ( iv - b ) , ( iv - c ) , ( iv - d ) , or ( iv - e ) : hetero atoms selected from the group consisting of oxygen 
atom , sulfur atom and nitrogen atom , 

R and R ? are each independently a hydrogen atom , or ( iv - a ) alkyl , 
or , R? and Rare bonded to each other to form , together with 
the adjacent carbon atom , cycloalkane , or a pharmacologi 
cally acceptable salt thereof can be mentioned . 
Of the embodiments , a more preferable embodiment is a 

compound wherein 
( iv - b ) ring A is an aromatic group selected from the group 

consisting of phenyl , tetrahydronaphthyl , indanyl , indolinyl , 
tetrahydroquinolyl , and thienopyridyl ( said aromatic group 
is optionally substituted by the same or different 1 , 2 or 3 
groups selected from the group consisting of alkyl , halog - 25 
enoalkyl , alkoxy , halogenoalkoxy , and a halogen atom ) , 
Rl is a hydrogen atom , alkyl optionally substituted by 

alkoxyphenyl , a halogen atom , or tetrahydropyranyl , 
R2 is ( a ) alkyl optionally substituted by a group selected 

from the group consisting of cyano , and morpholinyl ; ( b ) 30 
halogenoalkyl ; ( c ) cycloalkyl optionally substituted by a 
group selected from the group consisting of alkyl , alkoxy 
alkyl , halogenoalkyl , cyano , hydroxy , alkoxy , and alkanoy ( iv - c ) 
loxy ; ( d ) halogenocycloalkyl ; ( e ) amino optionally substi - z 
tuted by 1 or 2 alkyls ; ( f ) halogenoalkoxy ; ( g ) cycloalkoxy 
optionally substituted by alkyl ; ( h ) phenyl optionally sub 
stituted by the same or different 1 , 2 or 3 groups selected 
from the group consisting of alkyl , alkoxy optionally sub 
stituted by 1 , 2 or 3 halogen atoms , and a halogen atom ; ( i ) 40 
oxadiazolyl optionally substituted by alkyl ; or ( i ) a nonaro 
matic heterocyclic group selected from the group consisting ( iv - d ) 
of piperidyl , oxetanyl , and tetrahydropyranyl ( said nonaro 
matic heterocyclic group is optionally substituted by alkyl ) , 
or , R ' and Rare bonded to each other to form , together with 45 
the adjacent X ? and carbon atom , a ring selected from the 
group consisting of 4 - to 7 - membered ( C4 - C - ) cycloalkene , N R2 or and benzene ( said ring is optionally substituted by a halogen ( iv - e ) 
atom ) , 
R3 is a hydrogen atom , 
R4 and Rare each alkyl , 

or , R4 and Rare bonded to each other to form , together with 
the adjacent Z2 and Z " , a nitrogen - containing non - aromatic 
heterocycle selected from the group consisting of pyrroli 
dine , and piperidine , 55 

R and R ? are each independently a hydrogen atom , or 
alkyl , 
or , R and R7 are bonded to each other to form , together with wherein the symbols are as defined above . Of these , a group 
the adjacent carbon atom , cycloalkane , or a pharmacologi - represented by the formula ( iv - a ) . ( iv - c ) , or ( iv - d ) is more 
cally acceptable salt thereof . preferable , and a group represented by the formula ( iv - a ) is In the compound of the above - mentioned embodiment C , 
a compound wherein R4 and Rare bonded to each other to particularly preferable . 
form , together with the adjacent nitrogen atom and carbon Examples of embodiment in the present invention other 
atom , pyrrolidine is more preferable . than the above ( hereinafter sometimes to be abbreviated as 

In the compound ( I ) of the present invention including the 65 embodiment D ) include a compound of the aforementioned 
above - mentioned each embodiment , preferable examples of formula ( I ) wherein a part represented by the following 
a part represented by the following formula : formula : 

PO 

O 

ata 
50 

* 
R ? 

R3 

60 
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( a ) one of Z2a and Z3a is CH and the other is a nitrogen 
atom , or ( b ) both of them are nitrogen atoms , 
Rla is ( a ) a hydrogen atom ; ( b ) alkyl optionally substi 

tuted by 1 - 7 groups selected from the group consisting of 
amino ( said amino is optionally substituted by 1 or 2 groups 
selected from the group consisting of alkyl , halogenoalkyl , 
and alkoxycarbonyl ) , hydroxy , alkoxy , a halogen atom , 
phenyl , alkoxyphenyl , and a 4 - to 7 - membered monocyclic 

( partial structure A ) is a cyclic group shown by the following nonaromatic heterocyclic group containing , besides carbon 
formula : 10 atom , 1 or 2 hetero atoms selected from the group consisting 

of oxygen atom and nitrogen atom ( said nonaromatic het 
erocyclic group is optionally substituted by 1 , 2 or 3 groups 
selected from the group consisting of alkyl , and alkoxycar 
bonyl ) ; ( c ) cycloalkyl ; ( d ) phenyl ; or ( e ) a 4 - to 7 - membered 
monocyclic nonaromatic heterocyclic group containing , 
besides carbon atom , 1 or 2 hetero atoms selected from the 

- N ? R22 group consisting of oxygen atom and nitrogen atom ( said 
nonaromatic heterocyclic group is optionally substituted by 
1 , 2 or 3 groups selected from the group consisting of alkyl , 

a part represented by the following formula : 20 and alkoxycarbonyl ) , 
R20 is ( a ) a hydrogen atom ; ( b ) alkyl optionally substi 

tuted by 1 - 7 groups selected from the group consisting of 
cyano , amino ( said amino is optionally substituted by 1 or 2 
groups selected from the group consisting of alkyl , alkoxy 

25 alkyl , halogenoalkyl , and alkoxycarbonyl ) , hydroxy , alkoxy , 
R5 - 22 alkylsulfonyloxy , oxo , phenylsulfonyl , a halogen atom , phe 

nyl , pyridyl , isoindolyl optionally substituted by 1 or 2 oxos , 
and a 4 - to 7 - membered monocyclic nonaromatic heterocy 
clic group containing , besides carbon atom , 1 or 2 hetero 

30 atoms selected from the group consisting of oxygen atom , 
is a group represented by the following formula : and nitrogen atom ( said nonaromatic heterocyclic group is 

optionally substituted by alkoxy ) ; ( c ) cycloalkyl optionally 
substituted by 1 , 2 or 3 groups selected from the group 
consisting of alkyl , alkoxyalkyl , halogenoalkyl , cyano , 

35 hydroxy , alkoxy , alkanoyloxy , and a halogen atom ; ( d ) 
R8A - 1 zla amino optionally substituted by 1 or 2 groups selected from 

( RS ) the group consisting of alkyl and alkoxyphenyl ; ( e ) alkoxy 
R5a — Za optionally substituted by 1 , 2 or 3 groups selected from the 

group consisting of amino ( said amino is optionally substi 
40 tuted by 1 or 2 groups selected from the group consisting of 

R4a alkyl , and alkoxycarbonyl ) , and a halogen atom ; ( f ) , cycloalkoxy optionally substituted by alkyl ; ( g ) phenyl 
optionally substituted by 1 , 2 or 3 groups selected from the 

namely , a compound represented by the following formula group consisting of alkyl ( said alkyl is optionally substituted 
( I - I ) : 45 by 1 , 2 or 3 groups selected from the group consisting of 

alkylamino , dialkylamino , hydroxy , and a halogen atom ) , 
alkoxy optionally substituted by 1 , 2 or 3 halogen atoms , 

( I - 1 ) alkylsulfonyl , and a halogen atom ; ( h ) 5 - to 6 - membered 
monocyclic heteroaryl containing , besides carbon atom , 1 , 2 

R86 FA - 1 zla 50 or 3 hetero atoms selected from the group consisting of 
oxygen atom , sulfur atom and nitrogen atom ( said heteroaryl 
is optionally substituted by 1 , 2 or 3 groups selected from the R50 — 72a group consisting of alkyl , alkoxy , and a halogen atom ) ; or ( i ) 
a 4 - to 7 - membered monocyclic nonaromatic heterocyclic 

R4a S 55 group containing , besides carbon atom , 1 or 2 hetero atoms N R20 selected from the group consisting of oxygen atom , and 
nitrogen atom ( said nonaromatic heterocyclic group is 

wherein ring A - 1 is Co - Cu monocyclic or bicyclic aryl , or optionally substituted by 1 , 2 or 3 groups selected from the 
5 - to 11 - membered monocyclic or bicyclic heteroaryl con - group consisting of alkyl , halogenoalkyl , and alkoxy ) , 
taining , besides carbon atom , 1 , 2 or 3 hetero atoms selected 60 or Ra and R4 ̂ are bonded to each other to form , together 
from the group consisting of oxygen atom , sulfur atom and with the adjacent nitrogen atom and carbon atom , ( a ) a 4 - to 
nitrogen atom , 7 - membered monocyclic nitrogen - containing non - aromatic 

zla is an oxygen atom , _ C ( R64 ) ( R74 ) , - NH - , heterocycle containing 1 or 2 nitrogen atoms besides carbon 
- C ( Ra ) ( R74 ) — NH - , - NH - C ( R ) ( R74 ) , C ( R6 ) atom ( said nitrogen - containing non - aromatic heterocycle is 

( R7 ) 0 % , O C ( R ) ( R7 ) — , or a single bond 65 optionally substituted by 1 , 2 or 3 groups selected from the 
( wherein the left end shows a bond to ring A - i , and the right group consisting of alkyl , halogenoalkyl , alkoxycarbonyl , 
end shows a bond to the adjacent carbonyl ) , and a halogen atom ) ; or ( b ) 5 - to 6 - membered monocyclic 

R8a 
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nitrogen - containing heteroarene containing , besides carbon 3 groups selected from the group consisting of alkyl , and 
atom , at least one nitrogen atom and 1 or 2 hetero atoms alkoxycarbonyl ) ; ( c ) cycloalkyl ; ( d ) phenyl ; or ( e ) a non 
selected from the group consisting of sulfur atom and aromatic heterocyclic group selected from the group con 
nitrogen atom ( said nitrogen - containing heteroarene is sisting of pyrrolidyl , piperidyl , morpholinyl , oxetanyl , tet 
optionally substituted by 1 , 2 or 3 groups selected from the 5 rahydrofuranyl , and tetrahydropyranyl ( said nonaromatic 
group consisting of alkyl , halogenoalkyl , alkoxycarbonyl , heterocyclic group is optionally substituted by 1 , 2 or 3 
and a halogen atom ) , groups selected from the group consisting of alkyl , and 

R4a and R5a are each independently a hydrogen atom , or alkoxycarbonyl ) . Of these Rla , ( a ) a hydrogen atom ; ( b ) 
alkyl , alkyl optionally substituted by 1 - 7 groups selected from the 
or , R4a and R $ a are bonded to each other to form , together 10 group consisting of amino ( said amino is optionally substi 
with the adjacent Z2a and Z3a , 4 - to 7 - membered monocyclic tuted by 1 or 2 groups selected from the group consisting of 
nitrogen - containing non - aromatic heterocycle containing , alkyl , and halogenoalkyl ) , alkoxy , a halogen atom , and a 
besides carbon atom , at least one nitrogen atom and 1 or 2 nonaromatic heterocyclic group selected from the group 
hetero atoms selected from the group consisting of oxygen consisting of oxetanyl , and tetrahydropyranyl ; ( c ) 
atom , and nitrogen atom ( said nitrogen - containing non - 15 cycloalkyl ; or ( d ) a nonaromatic heterocyclic group selected 
aromatic heterocycle is optionally substituted by 1 , 2 or 3 from the group consisting of pyrrolidyl , oxetanyl , and tet 
groups selected from the group consisting of amino option - rahydropyranyl is more preferable , ( a ) a hydrogen atom ; ( b ) 
ally substituted by a group selected from the group consist - alkyl optionally substituted by 1 , 2 or 3 groups selected from 
ing of alkoxycarbonyl and phenylalkoxycarbonyl , and a the group consisting of alkoxy , and oxetanyl ; ( c ) cycloalkyl ; 
halogen atom ) , and 20 or ( d ) tetrahydropyranyl is particularly preferable . 

Røa and R7a are each independently ( a ) a hydrogen atom ; Preferable examples of R20 in the above - mentioned for 
( b ) alkyl optionally substituted by 1 , 2 or 3 groups selected mula ( I - I ) include ( a ) a hydrogen atom ; ( b ) alkyl optionally 
from the group consisting of alkoxy , and a halogen atom ; or substituted by 1 - 7 groups selected from the group consisting 
( c ) cycloalkyl , or Rºa and Ra are bonded to each other to of cyano , amino ( said amino is optionally substituted by 1 or 
form , together with the adjacent carbon atom , cycloalkane , 25 2 groups selected from the group consisting of alkyl , alkoxy 

Røa , Rºb and R & c are each independently ( a ) a hydrogen alkyl , halogenoalkyl , and alkoxycarbonyl ) , hydroxy , alkoxy , 
atom ; ( b ) alkyl optionally substituted by 1 , 2 or 3 groups alkylsulfonyloxy , oxo , phenylsulfonyl , a halogen atom , phe 
selected from the group consisting of alkylamino , dialky - nyl , pyridyl , isoindolyl optionally substituted by 1 or 2 oxos , 
lamino , alkoxy , and a halogen atom ; ( c ) cyano ; ( d ) amino and a monocyclic nonaromatic heterocyclic group selected 
optionally substituted by 1 or 2 alkyls ; ( e ) alkoxy optionally 30 from the group consisting of azetidinyl , pyrrolidyl , piper 
substituted by 1 - 7 halogen atoms ; or ( f ) a halogen atom , and idyl , and morpholinyl ( said nonaromatic heterocyclic group 
nis 0 or 1 , or a pharmacologically acceptable salt thereof is optionally substituted by alkoxy ) ; ( c ) cycloalkyl option 

can be mentioned . ally substituted by 1 , 2 or 3 groups selected from the group 
224 and 23a in the above - mentioned formula ( I - I ) are as consisting of alkyl , alkoxyalkyl , halogenoalkyl , cyano , 

defined above , and ( a ) Z2a is CH , and Z3a is a nitrogen atom , 35 hydroxy , alkoxy , and a halogen atom ; ( d ) amino optionally 
or ( b ) Z2a is a nitrogen atom , and Z3a is CH is preferable . substituted by 1 or 2 groups selected from the group con 
When ring A - 1 in the above - mentioned formula ( I - I ) is sisting of alkyl and alkoxyphenyl ; ( e ) alkoxy optionally 

“ C8 - C11 monocyclic or bicyclic aryl ” , preferable examples substituted by 1 , 2 or 3 groups selected from the group 
of the aryl include phenyl , indanyl , and tetrahydronaphthyl , consisting of amino ( said amino is optionally substituted by 
of which phenyl is more preferable . In the above - mentioned 40 1 or 2 groups selected from the group consisting of alkyl , 
formula ( I - I ) , specific examples of “ C6 - C , , monocyclic or and alkoxycarbonyl ) , and a halogen atom ; ( f ) cycloalkoxy 
bicyclic aryl , or 5 - to 11 - membered monocyclic or bicyclic optionally substituted by alkyl ; ( g ) phenyl optionally sub 
heteroaryl containing , besides carbon atom , 1 , 2 or 3 hetero s tituted by 1 , 2 or 3 groups selected from the group con 
atoms selected from the group consisting of oxygen atom , sisting of alkyl ( said alkyl is optionally substituted by 1 - 7 
sulfur atom and nitrogen atom " for ring A - 1 include phenyl , 45 groups selected from the group consisting of alkylamino , 
indanyl , tetrahydronaphthyl , furyl , thienyl , pyrazolyl , isox - dialkylamino , hydroxy , and a halogen atom ) , alkoxy option 
azolyl , thiazolyl , dihydrobenzofuranyl , benzodioxolanyl , ally substituted by 1 , 2 or 3 halogen atoms , alkylsulfonyl , 
and tetrahydroquinolyl . Of these , phenyl , thienyl , or benzo and a halogen atom ; ( h ) heteroaryl selected from the group 
dioxolanyl is preferable , and phenyl is particularly prefer - consisting of thienyl , pyrazolyl , oxadiazolyl , pyridyl , and 
able . 50 pyrimidinyl ( said heteroaryl is optionally substituted by 1 , 2 

Preferable examples of Zla in the above - mentioned for - or 3 groups selected from the group consisting of alkyl , 
mula ( I - I ) include an oxygen atom , - C ( R ) ( R74 ) — , alkoxy , and a halogen atom ) ; and ( i ) a nonaromatic hetero 

– NH , C ( Roa ) ( R74 ) _ NH , NH C ( Ra ) ( R74 ) - , . cyclic group selected from the group consisting of azetidi 
- C ( Ra ) ( R ) 04 , and O _ C ( Ra ) ( R74 ) — , of which nyl , pyrrolidyl , piperidyl , tetrahydrofuryl , tetrahydropyra 

an oxygen atom , - C ( R ) ( R74 ) , C ( R6a ) ( R74 ) NH — , 55 nyl , piperazinyl , and morpholinyl ( said nonaromatic 
- NH - C ( R4 ) ( R ? ) — , or - O C ( R4 ) ( R74 ) — is more heterocyclic group is optionally substituted by 1 , 2 or 3 
preferable . groups selected from the group consisting of alkyl , halog 

Preferable examples of Rla in the above - mentioned for enoalkyl , and alkoxy ) . Of these R?a , ( a ) a hydrogen atom ; 
mula ( I - I ) include ( a ) a hydrogen atom ; ( b ) alkyl optionally ( b ) alkyl optionally substituted by 1 - 7 groups selected from 
substituted by 1 - 7 groups selected from the group consisting 60 the group consisting of cyano , amino ( said amino is option 
of amino ( said amino is optionally substituted by 1 or 2 ally substituted by 1 or 2 groups selected from the group 
groups selected from the group consisting of alkyl , halog - consisting of alkyl , and alkoxyalkyl ) , hydroxy , alkoxy , oxo , 
enoalkyl , and alkoxycarbonyl ) , hydroxy , alkoxy , a halogen phenylsulfonyl , a halogen atom , phenyl , pyridyl , isoindolyl 
atom , phenyl , alkoxyphenyl , and a nonaromatic heterocyclic optionally substituted by 1 or 2 oxos , piperidyl , and mor 
group selected from the group consisting of pyrrolidyl , 65 pholinyl ; ( c ) cycloalkyl optionally substituted by 1 , 2 or 3 
piperidyl , oxetanyl , and tetrahydropyranyl ( said nonaro - groups selected from the group consisting of alkoxyalkyl , 
matic heterocyclic group is optionally substituted by 1 , 2 or halogenoalkyl , cyano , hydroxy , alkoxy , and a halogen atom ; 
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( d ) amino optionally substituted by 1 or 2 alkyls ; ( e ) alkoxy ; 2 alkyls ; ( e ) alkoxy ; and ( f ) a halogen atom . Of these , a 
( f ) phenyl optionally substituted by 1 , 2 or 3 groups selected hydrogen atom , alkyl , and a halogen atom are more prefer 
from the group consisting of alkyl optionally substituted by able , and a hydrogen atom and a halogen atom is particularly 
1 , 2 or 3 halogen atoms , alkoxy , and a halogen atom ; ( g ) preferable . 
heteroaryl selected from the group consisting of thienyl , 5 In the above - mentioned formula ( I - 1 ) , n is preferably 1 . 
oxadiazolyl , pyridyl , and pyrimidinyl ( said heteroaryl is Of the above - mentioned embodiment D , preferable 
optionally substituted by 1 , 2 or 3 groups selected from the examples include a compound wherein a part represented by 
group consisting of alkyl , and a halogen atom ) ; or ( h ) a the following formula in the formula ( I - I ) of said embodi 
nonaromatic heterocyclic group selected from the group ment D : 
consisting of azetidinyl , pyrrolidyl , piperidyl , tetrahydrofu - 10 
ryl , tetrahydropyranyl , piperazinyl , and morpholinyl ( said 
nonaromatic heterocyclic group is optionally substituted by 
one group selected from the group consisting of alkyl , 
halogenoalkyl , and alkoxy ) is more preferable , and ( a ) a 
hydrogen atom ; ( b ) alkyl optionally substituted by 1 - 7 15 R52 — 22a 
groups selected from the group consisting of hydroxy , oxo , Z3a — 
phenylsulfonyl , a halogen atom , phenyl , and piperidyl ; ( c ) 
cycloalkyl optionally substituted by 1 , 2 or 3 halogen atoms ; 
( d ) phenyl optionally substituted by 1 , 2 or 3 halogen atoms ; 
( e ) oxadiazolyl optionally substituted by alkyl ; or ( f ) a 20 is a group represented by the following formula : 
nonaromatic heterocyclic group selected from the group 
consisting of azetidinyl , and piperidyl ( said nonaromatic 
heterocyclic group is optionally substituted by alkoxy ) is 
particularly preferable . 

When Rla and R20 in the above - mentioned formula ( I - 1 ) 25 
are bonded to each other to form , together with the adjacent 
nitrogen atom and carbon atom , a ring , preferable examples 
of the ring include a non - aromatic heterocycle selected from 
the group consisting of pyrrolidine , piperidine , dihydroimi 
dazole , imidazolidine , and piperazine ( said non - aromatic 30 
heterocycle is optionally substituted by 1 , 2 or 3 groups 
selected from the group consisting of alkyl , halogenoalkyl , namely , a compound represented by the following formula 
alkoxycarbonyl , and a halogen atom ) . Of these , a non - ( I - II ) : 
aromatic heterocycle selected from the group consisting of 
piperidine , dihydroimidazole , imidazolidine , and piperazine 35 
( said non - aromatic heterocycle is optionally substituted by ( I - II ) 
1 , 2 or 3 groups selected from the group consisting of alkyl , R86 R8a 
and a halogen atom ) is more preferable , and a non - aromatic 
heterocycle selected from the group consisting of piperidine , ( R8 ) n - A - 1 
and piperazine ( said non - aromatic heterocycle is optionally 40 
substituted by 1 , 2 or 3 groups selected from the group 
consisting of alkyl , and a halogen atom ) is particularly 
preferable . 

Preferable examples of R4a and Rsa in the above - men 
tioned formula ( I - 1 ) include alkyl . Other preferable 45 
examples of R4a and RSa include ring formed by them , 
bonded to each other , together with the adjacent Z2a and Z3a . 
Examples of such ring include a nitrogen - containing non 
aromatic heterocycle selected from the group consisting of wherein the symbols are as defined above , or a pharmaco 
azetidine , pyrrolidine , and piperidine ( said nitrogen - contain - 50 logically acceptable salt thereof . 
ing non - aromatic heterocycle is optionally substituted by 1 , In the above - mentioned formula ( I - II ) , specific examples 
2 or 3 groups selected from the group consisting of amino of “ Co - Cu monocyclic or bicyclic aryl , or 5 - to 11 - mem 
optionally substituted by one group selected from the group bered monocyclic or bicyclic heteroaryl containing , besides 
consisting of alkoxycarbonyl and phenylalkoxycarbonyl , carbon atom , 1 , 2 or 3 hetero atoms selected from the group 
and a halogen atom ) . Of these , a nitrogen - containing non - 55 consisting of oxygen atom , sulfur atom and nitrogen atom ” 
aromatic heterocycle selected from the group consisting of for ring A - 1 include phenyl , furyl , thienyl , pyrazolyl , isox 
pyrrolidine , and piperidine ( said nitrogen - containing non azolyl , thiazolyl , dihydrobenzofuranyl , and benzodioxola 
aromatic heterocycle is optionally substituted by 1 , 2 or 3 nyl . Of these , phenyl , thienyl and benzodioxolanyl are 
halogen atoms ) is more preferable . preferable , and phenyl is particularly preferable . 

Preferable examples of Ra and Rya in the above - men - 60 Preferable examples of Rla in the above - mentioned for 
tioned formula ( I - I ) include , each independently , a hydrogen mula ( I - II ) include ( a ) a hydrogen atom ; ( b ) alkyl optionally 
atom and alkyl . substituted by 1 - 7 groups selected from the group consisting 

Preferable examples of R8 , R 6 and R & c in the above - of amino ( said amino is optionally substituted by 1 or 2 
mentioned formula ( I - I ) include , each independently , ( a ) a groups selected from the group consisting of alkyl , halog 
hydrogen atom ; ( b ) alkyl optionally substituted by one group 65 enoalkyl , and alkoxycarbonyl ) , hydroxy , alkoxy , a halogen 
selected from the group consisting of dialkylamino , and atom , phenyl , alkoxyphenyl , and a nonaromatic heterocyclic 
alkoxy ; ( c ) cyano ; ( d ) amino optionally substituted by 1 or group selected from the group consisting of pyrrolidyl , 
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piperidyl , oxetanyl , and tetrahydropyranyl ( said nonaro - stituted by 1 , 2 or 3 groups selected from the group con 
matic heterocyclic group is optionally substituted by 1 , 2 or sisting of alkoxyalkyl , halogenoalkyl , cyano , hydroxy , 
3 groups selected from the group consisting of alkyl , and alkoxy , and a halogen atom ; ( d ) amino optionally substituted 
alkoxycarbonyl ) ; ( c ) cycloalkyl ; ( d ) phenyl ; or ( e ) a non by 1 or 2 alkyls ; ( e ) alkoxy ; ( f ) phenyl optionally substituted 
aromatic heterocyclic group selected from the group con - 5 by 1 , 2 or 3 groups selected from the group consisting of 
sisting of pyrrolidyl , piperidyl , morpholinyl , oxetanyl , tet - alkyl optionally substituted by 1 , 2 or 3 halogen atoms , 
rahydrofuranyl , and tetrahydropyranyl ( said nonaromatic alkoxy , and a halogen atom ; ( g ) heteroaryl selected from the 
heterocyclic group is optionally substituted by 1 , 2 or 3 group consisting of thienyl , oxadiazolyl , pyridyl , and pyrim 
groups selected from the group consisting of alkyl , and idinyl ( said heteroaryl is optionally substituted by 1 , 2 or 3 
alkoxycarbonyl ) . Of these Rla , ( a ) a hydrogen atom ; ( b ) 10 groups selected from the group consisting of alkyl , and a 
alkyl optionally substituted by 1 - 7 groups selected from the halogen atom ) ; or ( h ) a nonaromatic heterocyclic group 
group consisting of amino ( said amino is optionally substi selected from the group consisting of azetidinyl , pyrrolidyl , 
tuted by 1 or 2 groups selected from the group consisting of piperidyl , tetrahydrofuryl , tetrahydropyranyl , piperazinyl , 
alkyl , and halogenoalky ) , alkoxy , a halogen atom , and a and morpholinyl ( said nonaromatic heterocyclic group is 
nonaromatic heterocyclic group selected from the group 15 optionally substituted by 1 , 2 or 3 groups selected from the 
consisting of oxetanyl , and tetrahydropyranyl ; ( c ) group consisting of alkyl , halogenoalkyl , and alkoxy ) is 
cycloalkyl ; or ( d ) a nonaromatic heterocyclic group selected more preferable , and ( a ) a hydrogen atom ; ( b ) alkyl option 
from the group consisting of pyrrolidyl , oxetanyl , and tet ally substituted by 1 - 7 groups selected from the group 
rahydropyranyl is more preferable , ( a ) a hydrogen atom ; ( b ) consisting of hydroxy , oxo , phenylsulfonyl , a halogen atom , 
alkyl optionally substituted by 1 , 2 or 3 groups selected from 20 phenyl , and piperidyl ; ( c ) cycloalkyl optionally substituted 
the group consisting of alkoxy , and oxetanyl ; ( c ) cycloalkyl ; by 1 , 2 or 3 halogen atoms ; ( d ) phenyl optionally substituted 
or ( d ) tetrahydropyranyl is particularly preferable . by 1 , 2 or 3 halogen atoms ; ( e ) oxadiazolyl optionally 

Preferable examples of R2a in the above - mentioned for - substituted by alkyl ; or ( f ) a nonaromatic heterocyclic group 
mula ( I - II ) include ( a ) a hydrogen atom ; ( b ) alkyl optionally selected from the group consisting of azetidinyl , and piper 
substituted by 1 - 7 groups selected from the group consisting 25 idyl ( said nonaromatic heterocyclic group is optionally 
of cyano , amino ( said amino is optionally substituted by 1 or substituted by alkoxy ) is particularly preferable . 
2 groups selected from the group consisting of alkyl , alkoxy When Rla and R20 in the above - mentioned formula ( I - II ) 
alkyl , halogenoalkyl , and alkoxycarbonyl ) , hydroxy , alkoxy , are bonded to each other to form , together with the adjacent 
alkylsulfonyloxy , oxo , phenylsulfonyl , a halogen atom , phe nitrogen atom and carbon atom , a ring , preferable examples 
nyl , pyridyl , isoindolyl optionally substituted by 1 or 2 oxos , 30 of the ring include a non - aromatic heterocycle selected from 
and a monocyclic nonaromatic heterocyclic group selected the group consisting of pyrrolidine , piperidine , dihydroimi 
from the group consisting of azetidinyl , pyrrolidyl , piper - dazole , imidazolidine , and piperazine ( said non - aromatic 
idyl , and morpholinyl ( said nonaromatic heterocyclic group heterocycle is optionally substituted by 1 , 2 or 3 groups 
is optionally substituted by alkoxy ) ; ( c ) cycloalkyl option selected from the group consisting of alkyl , halogenoalkyl , 
ally substituted by 1 , 2 or 3 groups selected from the group 35 alkoxycarbonyl , and a halogen atom ) . Of these , a non 
consisting of alkyl , alkoxyalkyl , halogenoalkyl , cyano , aromatic heterocycle selected from the group consisting of 
hydroxy , alkoxy , and a halogen atom ; ( d ) amino optionally piperidine , dihydroimidazole , imidazolidine , and piperazine 
substituted by 1 or 2 groups selected from the group con - ( said non - aromatic heterocycle is optionally substituted by 
sisting of alkyl and alkoxyphenyl ; ( e ) alkoxy optionally 1 , 2 or 3 groups selected from the group consisting of alkyl , 
substituted by 1 , 2 or 3 groups selected from the group 40 and a halogen atom ) is more preferable , and a non - aromatic 
consisting of amino ( said amino is optionally substituted by heterocycle selected from the group consisting of piperidine , 
1 or 2 groups selected from the group consisting of alkyl , and piperazine ( said non - aromatic heterocycle is optionally 
and alkoxycarbonyl ) , and a halogen atom ; ( f ) cycloalkoxy substituted by 1 , 2 or 3 groups selected from the group 
optionally substituted by alkyl ; ( g ) phenyl optionally sub consisting of alkyl , and a halogen atom ) is particularly 
stituted by 1 , 2 or 3 groups selected from the group con - 45 preferable . 
sisting of alkyl ( said alkyl is optionally substituted by 1 , 2 Preferable examples of R4a and Rsa in the above - men 
or 3 groups selected from the group consisting of alky - tioned formula ( I - II ) include alkyl . Other preferable 
lamino , dialkylamino , hydroxy , and a halogen atom ) , alkoxy examples of R4a and RSa include ring formed by them , 
optionally substituted by 1 , 2 or 3 halogen atoms , alkylsul - bonded to each other , together with the adjacent nitrogen 
fonyl , and a halogen atom ; ( h ) heteroaryl selected from the 50 atom and carbon atom . Examples of such ring include a 
group consisting of thienyl , pyrazolyl , oxadiazolyl , pyridyl , nitrogen - containing non - aromatic heterocycle selected from 
and pyrimidinyl ( said heteroaryl is optionally substituted by the group consisting of azetidine , pyrrolidine , and piperidine 
1 , 2 or 3 groups selected from the group consisting of alkyl , ( said nitrogen - containing non - aromatic heterocycle is 
alkoxy , and a halogen atom ) ; and ( i ) a nonaromatic hetero optionally substituted by 1 , 2 or 3 groups selected from the 
cyclic group selected from the group consisting of azetidi - 55 group consisting of amino optionally substituted by one 
nyl , pyrrolidyl , piperidyl , tetrahydrofuryl , tetrahydropyra - group selected from the group consisting of alkoxycarbonyl 
nyl , piperazinyl , and morpholinyl ( said nonaromatic and phenylalkoxycarbonyl , and a halogen atom ) . Of these , a 
heterocyclic group is optionally substituted by 1 , 2 or 3 nitrogen - containing non - aromatic heterocycle selected from 
groups selected from the group consisting of alkyl , halog - the group consisting of pyrrolidine , and piperidine ( said 
enoalkyl , and alkoxy ) . Of these R24 , ( a ) a hydrogen atom ; 60 nitrogen - containing non - aromatic heterocycle is optionally 
( b ) alkyl optionally substituted by 1 , 2 or 3 groups selected substituted by 1 , 2 or 3 halogen atoms ) is more preferable . 
from the group consisting of cyano , amino ( said amino is Preferable examples of Røa and Ria in the above - men 
optionally substituted by 1 or 2 groups selected from the tioned formula ( I - II ) include , each independently , a hydro 
group consisting of alkyl , and alkoxyalkyl ) , hydroxy , gen atom and alkyl . 
alkoxy , oxo , phenylsulfonyl , a halogen atom , phenyl , 65 Preferable examples of Røa , R $ and R & c in the above 
pyridyl , isoindolyl optionally substituted by 1 or 2 oxos , mentioned formula ( I - II ) include , each independently , ( a ) a 
piperidyl , and morpholinyl ; ( c ) cycloalkyl optionally sub - hydrogen atom ; ( b ) alkyl optionally substituted by one group 
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selected from the group consisting of dialkylamino , and namely , a compound represented by the following formula 
alkoxy ; ( c ) cyano ; ( d ) amino optionally substituted by 1 or ( I - III ) : 
2 alkyls ; ( e ) alkoxy ; and ( f ) a halogen atom . Of these , a 
hydrogen atom , alkyl , and a halogen atom are more prefer 
able , and a hydrogen atom or a halogen atom is particularly 5 ( I - III ) 
preferable . 

In the above - mentioned formula ( I - II ) , n is preferably 1 . 
In the embodiments of the present invention , examples of R8fa - 1 

the preferable embodiment include compound ( I - 1 ) and 
compound ( I - II ) defined above , wherein R4a and RSa are 10 ( R80 ) n 
bonded to each other to form , together with the adjacent Z2a 
and Z3 , or a nitrogen atom and carbon atom , pyrrolidine , 
and Róa and R7a are both hydrogen atoms , or a pharmaco 
logically acceptable salt thereof . 

In the embodiments of the present invention , examples of 15 
other preferable embodiment include a compound wherein wherein R6 is ( a ) a hydrogen atom ; ( b ) alkyl optionally 
R4a is C - Co alkyl , RSa is C - Co alkyl , and Ra and Ria are substituted by 1 - 7 groups selected from the group consisting 
both hydrogen atoms , or a pharmacologically acceptable salt of amino ( said amino is optionally substituted by 1 or 2 
thereof . groups selected from the group consisting of alkyl , halog 
Of the above - mentioned embodiment D , other preferable 20 enoalkyl , and alkoxycarbonyl ) , hydroxy , alkoxy , a halogen 

examples include a compound wherein a part represented by atom , phenyl , alkoxyphenyl , and a 4 - to 7 - membered mono 
the following formula in the formula ( I - I ) of said embodi cyclic nonaromatic heterocyclic group containing , besides 
ment D : carbon atom , 1 or 2 hetero atoms selected from the group 

consisting of oxygen atom and nitrogen atom ( said nonaro 
25 matic heterocyclic group is optionally substituted by 1 , 2 or 

3 groups selected from the group consisting of alkyl , and 
alkoxycarbonyl ) ; ( c ) cycloalkyl ; ( d ) phenyl ; or ( e ) a 4 - to 
7 - membered monocyclic nonaromatic heterocyclic group 
containing , besides carbon atom , 1 or 2 hetero atoms 

s N ? R2a 30 selected from the group consisting of oxygen atom and 
nitrogen atom ( said nonaromatic heterocyclic group is 
optionally substituted by 1 , 2 or 3 groups selected from the 

is a cyclic group shown by the following formula : group consisting of alkyl , and alkoxycarbonyl ) , 
R25 is ( a ) a hydrogen atom ; ( b ) alkyl optionally substi 

35 tuted by 1 - 7 groups selected from the group consisting of 
cyano , amino ( said amino is optionally substituted by the 
same or different 1 or 2 groups selected from the group 
consisting of alkyl , alkoxyalkyl , halogenoalkyl , and alkoxy 
carbonyl ) , hydroxy , alkoxy , alkylsulfonyloxy , oxo , phenyl 

N R26 , 40 sulfonyl , a halogen atom , phenyl , pyridyl , isoindolyl option 
ally substituted by 1 or 2 oxos , and a 4 - to 7 - membered 
monocyclic nonaromatic heterocyclic group containing , 

and a part represented by the following formula : besides carbon atom , 1 or 2 hetero atoms selected from the 
group consisting of oxygen atom , and nitrogen atom ( said 

45 nonaromatic heterocyclic group is optionally substituted by 
alkoxy ) ; ( c ) cycloalkyl optionally substituted by 1 , 2 or 3 

R8FA - 1 zla groups selected from the group consisting of alkyl , alkoxy 
alkyl , halogenoalkyl , cyano , hydroxy , alkoxy , alkanoyloxy , 

( RSC ) , and a halogen atom ; ( d ) amino optionally substituted by 1 or 
R5a — za 50 2 groups selected from the group consisting of alkyl and 

alkoxyphenyl ; ( e ) alkoxy optionally substituted by 1 , 2 or 3 
groups selected from the group consisting of amino ( said 
amino is optionally substituted by 1 or 2 groups selected 
from the group consisting of alkyl , and alkoxycarbonyl ) , and 

is a group represented by the following formula : 55 a halogen atom ; ( f ) cycloalkoxy optionally substituted by 
alkyl ; ( g ) phenyl optionally substituted by 1 , 2 or 3 groups 
selected from the group consisting of alkyl ( said alkyl is 
optionally substituted by 1 , 2 or 3 groups selected from the 
group consisting of alkylamino , dialkylamino , hydroxy , and 

R8 A - 1 60 a halogen atom ) , alkoxy optionally substituted by 1 , 2 or 3 
halogen atoms , alkylsulfonyl , and a halogen atom ; ( h ) 5 - to 

( R8 ) , 6 - membered monocyclic heteroaryl containing , besides car 
bon atom , 1 , 2 or 3 hetero atoms selected from the group 
consisting of oxygen atom , sulfur atom and nitrogen atom 

65 ( said heteroaryl is optionally substituted by 1 , 2 or 3 groups 
selected from the group consisting of alkyl , alkoxy , and a 
halogen atom ) ; or ( i ) a 4 - to 7 - membered monocyclic 
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nonaromatic heterocyclic group containing , besides carbon lamino , hydroxy , and a halogen atom ) , alkoxy optionally 
atom , 1 or 2 hetero atoms selected from the group consisting substituted by 1 , 2 or 3 halogen atoms , alkylsulfonyl , and a 
of oxygen atom , and nitrogen atom ( said nonaromatic het - halogen atom ; ( g ) heteroaryl selected from the group con 
erocyclic group is optionally substituted by 1 , 2 or 3 groups sisting of thienyl , pyrazolyl , oxadiazolyl , pyridyl , and 
selected from the group consisting of alkyl , halogenoalkyl , 5 pyrimidinyl ( said heteroaryl is optionally substituted by 1 , 2 
and alkoxy ) , or 3 groups selected from the group consisting of alkyl , 
and other symbols are as defined above , or a pharmacologi - alkoxy , and a halogen atom ) ; and ( h ) a nonaromatic hetero 
cally acceptable salt thereof can be mentioned . cyclic group selected from the group consisting of azetidi 

In the above - mentioned formula ( I - III ) , specific examples nyl , pyrrolidyl , piperidyl , tetrahydrofuryl , tetrahydropyra 
of “ Co - Cui monocyclic or bicyclic aryl , or 5 - to 11 - mem - 10 nyl , piperazinyl , and morpholinyl ( said nonaromatic 
bered monocyclic or bicyclic heteroaryl containing , besides heterocyclic group is optionally substituted by 1 , 2 or 3 
carbon atom , 1 , 2 or 3 hetero atoms selected from the group groups selected from the group consisting of alkyl , halog 
consisting of oxygen atom , sulfur atom and nitrogen atom ” enoalkyl , and alkoxy ) . Of these R25 , ( a ) alkyl optionally 
for ring A - 1 include phenyl , indanyl , tetrahydronaphthyl , substituted by 1 , 2 or 3 groups selected from the group 
and tetrahydroquinolyl . Of these , phenyl is particularly 15 consisting of cyano , a halogen atom , and morpholinyl ; ( b ) 
preferable . cycloalkyl optionally substituted by 1 , 2 or 3 groups selected 

Preferable examples of Zla in the above - mentioned for from the group consisting of alkyl , alkoxyalkyl , halogeno 
mula ( I - III ) include an oxygen atom , C ( R ' ) ( R74 ) , alkyl , cyano , alkoxy , and a halogen atom ; ( c ) amino option 
– NH , LC ( R4 ) R74 ) _ NH , and C ( R°° ) ( R74 ) – ally substituted by 1 or 2 alkyls ; ( d ) alkoxy optionally 

0 - . Of these , an oxygen atom , and C ( R6 ) ( R74 ) — are 20 substituted by 1 , 2 or 3 halogen atoms ; ( e ) phenyl optionally 
more preferable . substituted by 1 , 2 or 3 groups selected from the group 

Preferable examples of R15 in the above - mentioned for consisting of alkyl , alkoxy optionally substituted by 1 , 2 or 
mula ( I - III ) include ( a ) a hydrogen atom ; ( b ) alkyl optionally 3 halogen atoms , and a halogen atom ; ( f ) oxadiazolyl 
substituted by 1 - 7 groups selected from the group consisting optionally substituted by alkyl ; or ( g ) a nonaromatic hetero 
of amino ( said amino is optionally substituted by 1 or 2 25 cyclic group selected from the group consisting of piperidyl , 
groups selected from the group consisting of alkyl , halog - oxetanyl , and tetrahydropyranyl ( said nonaromatic hetero 
enoalkyl , and alkoxycarbonyl ) , hydroxy , alkoxy , a halogen cyclic group is optionally substituted by alkyl ) is more 
atom , phenyl , alkoxyphenyl , and a nonaromatic heterocyclic preferable , and ( a ) alkyl optionally substituted by 1 , 2 or 3 
group selected from the group consisting of pyrrolidyl , groups selected from the group consisting of cyano , and a 
piperidyl , oxetanyl , and tetrahydropyranyl ( said nonaro - 30 halogen atom ; ( b ) cycloalkyl optionally substituted by 1 , 2 
matic heterocyclic group is optionally substituted by 1 , 2 or or 3 groups selected from the group consisting of alkyl , 
3 groups selected from the group consisting of alkyl , and alkoxyalkyl , halogenoalkyl , cyano , alkoxy , and a halogen 
alkoxycarbonyl ) ; ( c ) a nonaromatic heterocyclic group atom ; ( c ) phenyl optionally substituted by 1 , 2 or 3 groups 
selected from the group consisting of pyrrolidyl , piperidyl , selected from the group consisting of alkyl , and a halogen 
morpholinyl , oxetanyl , tetrahydrofuranyl , and tetrahydropy - 35 atom ; ( d ) oxadiazolyl optionally substituted by alkyl ; or ( e ) 
ranyl ( said nonaromatic heterocyclic group is optionally a nonaromatic heterocyclic group selected from the group 
substituted by 1 , 2 or 3 groups selected from the group consisting of oxetanyl , and tetrahydropyranyl ( said nonaro 
consisting of alkyl , and alkoxycarbonyl ) . Of these R15 , ( a ) a matic heterocyclic group is optionally substituted by alkyl ) 
hydrogen atom ; ( b ) alkyl optionally substituted by 1 , 2 or 3 is particularly preferable . 
alkoxyphenyls ; or ( c ) tetrahydropyranyl is more preferable , 40 Preferable examples of Roa and Ria in the above - men 
and ( a ) a hydrogen atom ; or ( b ) alkyl is particularly prefer - tioned formula ( I - III ) include , each independently , a hydro 
able . gen atom and alkyl . 

Preferable examples of R2b in the above - mentioned for - Preferable examples of R8a , R8b and R & c in the above 
mula ( I - III ) include ( a ) alkyl optionally substituted by 1 - 7 mentioned formula ( I - III ) include , each independently , ( a ) a 
groups selected from the group consisting of cyano , amino 45 hydrogen atom ; ( b ) alkyl optionally substituted by 1 , 2 or 3 
( said amino is optionally substituted by 1 or 2 groups groups selected from the group consisting of alkylamino , 
selected from the group consisting of alkyl , alkoxyalkyl , dialkylamino , alkoxy , and a halogen atom ; ( c ) alkoxy 
halogenoalkyl , and alkoxycarbonyl ) , hydroxy , alkoxy , alkyl - optionally substituted by 1 , 2 or 3 halogen atoms ; or ( d ) a 
sulfonyloxy , oxo , phenylsulfonyl , a halogen atom , phenyl , halogen atom . Of these , ( a ) a hydrogen atom ; ( b ) alkyl 
pyridyl , isoindolyl optionally substituted by 1 or 2 oxos , and 50 optionally substituted by 1 , 2 or 3 halogen atoms ; ( c ) alkoxy 
a monocyclic nonaromatic heterocyclic group selected from optionally substituted by 1 , 2 or 3 halogen atoms ; or ( d ) a 
the group consisting of azetidinyl , pyrrolidyl , piperidyl , and halogen atom is more preferable , and a hydrogen atom , 
morpholinyl ( said nonaromatic heterocyclic group is option - alkyl , or a halogen atom is particularly preferable . 
ally substituted by alkoxy ) ; ( b ) cycloalkyl optionally sub - In the above - mentioned formula ( I - III ) , n is preferably 1 . 
stituted by 1 , 2 or 3 groups selected from the group con - 55 Of the compound ( I - III ) defined as above , examples of 
sisting of alkyl , alkoxyalkyl , halogenoalkyl , cyano , hydroxy , preferable compound include a compound wherein ring A - 1 
alkoxy , and a halogen atom ; ( c ) amino optionally substituted is phenyl , 
by 1 or 2 groups selected from the group consisting of alkyl zla is an oxygen atom , 
and alkoxyphenyl ; ( d ) alkoxy optionally substituted by 1 , 2 Rlb is ( a ) a hydrogen atom ; ( b ) alkyl optionally substi 
or 3 groups selected from the group consisting of amino 60 tuted by phenyl ( said phenyl is optionally substituted by 1 , 
( said amino is optionally substituted by 1 or 2 groups 2 or 3 alkoxys ) ; or ( c ) tetrahydropyranyl , 
selected from the group consisting of alkyl , and alkoxycar - R26 is ( a ) alkyl optionally substituted by 1 , 2 or 3 groups 
bonyl ) , and a halogen atom ; ( e ) cycloalkoxy optionally selected from the group consisting of cyano , a halogen atom , 
substituted by alkyl ; ( f ) phenyl optionally substituted by 1 , and morpholinyl ; ( b ) cycloalkyl optionally substituted by 1 , 
2 or 3 groups selected from the group consisting of alkyl 65 2 or 3 groups selected from the group consisting of alkyl , 
( said alkyl is optionally substituted by 1 , 2 or 3 groups alkoxyalkyl , halogenoalkyl , cyano , alkoxy , and a halogen 
selected from the group consisting of alkylamino , dialky atom ; ( c ) amino optionally substituted by 1 or 2 alkyls ; ( d ) 
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alkoxy optionally substituted by 1 , 2 or 3 halogen atoms ; ( e ) ( R ) - N - benzyl - 1 - [ 5 - ( 2 - fluoropropan - 2 - yl ) - 7 - oxo - 6 , 7 - di 
cycloalkoxy optionally substituted by alkyl ; ( f ) phenyl hydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ) pyrrolidine - 2 
optionally substituted by 1 , 2 or 3 groups selected from the carboxamide ; 
group consisting of alkyl , alkoxy optionally substituted by 1 , ( R ) - N - benzyl - 1 - [ 5 - ( 2 - fluorophenyl ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] 
2 or 3 halogen atoms , and a halogen atom ; ( g ) oxadiazolyl 5 thiazolo 5 , 4 - d ] pyrimidin - 2 - yl ] pyrrolidine - 2 - carboxam 
optionally substituted by alkyl ; or ( h ) a nonaromatic hetero - ide ; 
cyclic group selected from the group consisting of piperidyl , ( R ) - N - benzyl - 1 - ( 7 - oxo - 5 - trifluoromethyl - 6 , 7 - dihydro [ 1 , 3 ] 
oxetanyl , and tetrahydropyranyl ( said nonaromatic hetero - thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ) pyrrolidine - 2 - carboxam 
cyclic group is optionally substituted by 1 , 2 or 3 alkyls ) , ide ; 

Røa , R $ 6 and R & e are each independently ( a ) a hydrogen 10 ( R ) - N - benzyl - 1 - ( 5 - difluoromethyl - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] 
atom , ( b ) alkyl optionally substituted by 1 , 2 or 3 halogen thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ) pyrrolidine - 2 - carboxam 
atoms , ( c ) alkoxy optionally substituted by 1 , 2 or 3 halogen ide ; 
atoms , or ( d ) a halogen atom , and ( R ) - N - benzyl - 1 - [ 5 - ( 2 , 6 - difluorophenyl ) - 7 - oxo - 6 , 7 - dihydro 

n is 1 . [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] pyrrolidine - 2 - carbox 
Specific examples of the compound ( I ) or a pharmaco - 15 amide ; 

logically acceptable salt thereof of the present invention ( R ) - N - benzyl - 1 - [ 5 - ( 3 - methyl - [ 1 , 2 , 4 ] oxadiazol - 5 - yl ) - 7 - oxo 
non - limitatively include the compounds described in the 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] pyrroli 
following Examples , and a pharmacologically acceptable dine - 2 - carboxamide ; 
salt thereof . Of these , examples of preferable compound or ( R ) - N - benzyl - 1 - [ 5 - ( 2 - hydroxypropan - 2 - yl ) - 7 - oxo - 6 , 7 - di 
a pharmacologically acceptable salt thereof include com - 20 hydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] pyrrolidine - 2 
pounds selected from the group consisting of carboxamide ; and 
( R ) - 2 - [ 6 - methyl - 5 - ( 3 - methyl - [ 1 , 2 , 4 ] oxadiazol - 5 - yl ) - 7 - oxo - ( R ) - N - benzyl - 1 - [ 7 - oxo - 5 - ( piperidin - 1 - yl ) - 6 , 7 - dihydro [ 1 , 3 ] 

6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] pyrroli thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] pyrrolidine - 2 - carboxam 
dine - 1 - carboxylic acid phenyl ester ; ide ; or a pharmacologically acceptable salt thereof . 

( R ) - 2 - ( 5 - ethyl - 6 - methyl - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 25 The compound ( I ) of the present invention can be present 
4 - d ] pyrimidin - 2 - yl ) pyrrolidine - 1 - carboxylic acid phenyl in the form of tautomer or a mixture thereof . The compound 
ester ; ( I ) of the present invention can be present in the form of a 

( R ) - 2 - 17 - oxo - 5 - ( propan - 2 - yl ) - 6 , 7 - dihydro [ 1 , 3 ] thiazolo 5 , 4 - stereoisomer such as enantiomer , diastereomer and the like 
d ] pyrimidin - 2 - yl ] pyrrolidine - 1 - carboxylic acid phenyl or a mixture thereof . The compound ( I ) of the present 
ester ; 30 invention encompasses a mixture of tautomer or stereoiso 

( R ) - 2 - ( 5 - ethyl - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] py mer and a pure or substantially pure isomer thereof . 
rimidin - 2 - yl ) pyrrolidine - 1 - carboxylic acid phenyl ester ; When compound ( I ) is obtained in the form of a diaste 

( R ) - 2 - [ 5 - ( 3 - methyl - [ 1 , 2 , 4 ] oxadiazol - 5 - yl ) - 7 - oxo - 6 , 7 - di reomer or enantiomer , it can be resolved by a method 
hydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ) pyrrolidine - 1 conventionally used in the pertinent field , for example , 
carboxylic acid phenyl ester ; and 35 chromatography , and a fractional crystallization method . 

( R ) - 2 - [ 6 - methyl - 7 - oxo - 5 - ( propan - 2 - yl ) - 6 , 7 - dihydro [ 1 , 3 ] thi The present invention encompasses compound ( 1 ) 
azolo [ 5 , 4 - d ] pyrimidin - 2 - yl ) pyrrolidine - 1 - carboxylic acid wherein one or more atoms are substituted by one or more 
phenyl ester ; or a pharmacologically acceptable salt isotopes . Examples of the isotope include ? H ( D ) , PH , 13C , 
thereof , and 14C . 

or compounds selected from the group consisting of 40 Examples of the pharmacologically acceptable salt of 
( R ) - N - benzyl - 1 - ( 6 - methyl - 7 - oxo - 5 - phenyl - 6 , 7 - dihydro [ 1 , 3 ] compound ( 1 ) include alkali metal salts such as lithium , 

thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ) pyrrolidine - 2 - carboxam sodium , potassium and the like ; group 2 metal salts such as 
ide ; magnesium , calcium and the like ; salts with aluminum or 

( R ) - N - benzyl - 1 - ( 6 - methyl - 7 - oxo - 5 - trifluoromethyl - 6 , 7 - di zinc ; salts with amine such as ammonia , choline , dietha 
hydro - [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ) pyrrolidine - 2 - 45 nolamine , lysine , ethylenediamine , tert - butylamine , tert - oc 
carboxamide ; tylamine , tris ( hydroxymethyl ) aminomethane , N - methyl 

( R ) - N - benzyl - 1 - [ 5 - ( 2 , 6 - difluorophenyl ) - 6 - methyl - 7 - oxo - 6 , glucosamine , triethanolamine , dehydroabiethylamine and 
7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ) pyrrolidine the like ; salts with inorganic acids such as hydrogen chlo 
2 - carboxamide ; ride , hydrogen bromide , hydrogen iodide , sulfuric acid , 

( R ) - N - benzyl - 1 - [ 6 - methyl - 5 - ( 3 - methyl - 1 , 2 , 4 - oxadiazol - 5 - 50 nitric acid , phosphoric acid and the like ; salts with organic 
yl ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] acids such as formic acid , acetic acid , propionic acid , oxalic 
pyrrolidine - 2 - carboxamide ; acid , malonic acid , succinic acid , fumaric acid , maleic acid , 

( R ) - N - benzyl - 1 - [ 7 - oxo - 6 - ( tetrahydro - 2H - pyran - 4 - yl ) - 5 - trif - lactic acid , malic acid , tartaric acid , citric acid , methanesul 
luoromethyl - 6 , 7 - dihydro - [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin fonic acid , ethanesulfonic acid , benzenesulfonic acid and the 
2 - yl ) pyrrolidine - 2 - carboxamide ; 55 like ; and salts with acidic amino acid such as aspartic acid , 

( R ) - N - benzyl - 1 - [ 5 - ( 1 - fluorocyclopropyl ) - 6 - methyl - 7 - oxo glutamic acid and the like . 
6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] pyrroli Moreover , the pharmacologically acceptable salt of com 
dine - 2 - carboxamide ; pound ( I ) encompasses intramolecular salt , hydrate , solvate 

( R ) - N - benzyl - 1 - ( 5 - difluoromethyl - 6 - methyl - 7 - oxo - 6 , 7 - di of compound ( I ) . 
hydro - [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ) pyrrolidine - 2 - 60 The compound ( I ) or a pharmacologically acceptable salt 
carboxamide ; thereof of the present invention can be administered orally 

( R ) - N - benzyl - 1 - [ 6 - methyl - 7 - oxo - 5 - ( piperidin - 1 - yl ) - 6 , 7 - di or parenterally . In addition , it can be used as a convention 
hydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] pyrrolidine - 2 ally - used drug preparation such as tablet , granule , capsule , 
carboxamide ; powder , injection , inhalant and the like . 

( R ) - N - benzyl - 1 - [ 5 - ( 2 - fluorophenyl ) - 6 - methyl - 7 - oxo - 6 , 7 - 65 While the dose of the compound ( I ) or a pharmacologi 
dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] pyrrolidine - 2 - cally acceptable salt thereof of the present invention varies 
carboxamide ; depending on the administration method , age , body weight 
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and condition of the patient , generally , it is preferably set to 
0 . 001 - 500 mg / kg , particularly 0 . 01 - 10 mg / kg . 

The compound ( I ) or a pharmacologically acceptable salt 
thereof of the present invention has a superior KAT - II 
inhibitory activity . A pharmaceutical composition contain 
ing compound ( I ) or a pharmacologically acceptable salt 
thereof of the present invention is useful for the treatment or 
prophylaxis of a disease or symptom ( e . g . , dementia , depres 
sion , stress vulnerability ) in which inhibition of KAT - II 
activity is expected to improve the pathology . More specific wherein the symbols are as defined above , with a compound 
examples of such disease and symptom include , for represented by the formula ( III - a ) : 
example , schizophrenia , bipolar disorder , attention deficit / 
hyperactivity disorder , Alzheimer ' s disease , major depres 
sion , autism , cerebrovascular dementia , HIV encephalopa - 15 ( III - a ) 
thy , and age - related cognitive dysfunction . Preferably , a 
pharmaceutical composition containing the compound ( I ) or 
a pharmacologically acceptable salt thereof of the present 
invention is useful for the treatment or prophylaxis of 
schizophrenia , attention deficit / hyperactivity disorder , 20 
Alzheimer ' s disease , or major depression , particularly for wherein G is a leaving group , and other symbols are as the treatment or prophylaxis of schizophrenia . defined above , in a solvent in the presence of a base . A therapeutic or prophylactic method including adminis G represented by Examples of the leaving group include tering an effective amount of compound ( I ) or a pharmaco - 2 25 halogen atom ( particularly , chlorine atom ) , optionally sub logically acceptable salt thereof of the present invention to stituted aryloxy ( particularly , methoxyphenyloxy ) can be a patient ( individual to be the target of treatment or prophy mentioned . laxis ) is also applied to the aforementioned object and 
encompassed in the present invention . Examples of the base include amine such as triethylam 

30 ine , N , N - diisopropylethylamine , pyridine , 1 , 8 - diazabicyclo Also , use of compound ( I ) or a pharmacologically accept - 30 [ 5 . 4 . 0 ] - undec - 7 - ene ( DBU ) and the like . able salt thereof of the present invention for the production 
of a medicament having a KAT - II inhibitory action is also The solvent may be any as long as it does not influence the 
applied to the aforementioned object and encompassed in reaction , and examples thereof include halogenohydrocar 
the present invention . bon such as methylene chloride , chloroform , 1 , 2 - dichlo 

According to the present invention , compound ( I ) or a roethane and the like ; ether such as tetrahydrofuran , 1 , 4 
pharmacologically acceptable salt thereof can be produced dioxane . 1 . 2 - dimethoxyethane and the like ; alkylnitrile such 
by the following method , but the method is not limited as acetonitrile , propionitrile and the like ; or a mixed solvent thereto . 

In each production step of compound ( I ) to be described 40 
below . when protection of functional group contained in the The amount of compound ( III - a ) to be used in this 
compound is necessary , the functional group can be appro reaction is 0 . 5 - 20 mol , preferably 1 . 0 - 7 . 0 mol , per 1 mol of 

compound ( II ) . The amount of the base to be used is 0 . 5 - 30 priately protected by a conventional method . The protecting mol , preferably 0 . 9 - 7 . 0 mol , per 1 mol of compound ( II ) . group and general description of the use thereof are con - 45 T - 45 This reaction can be performed at 0 - 150° C . , preferably tained in T . W . Greene et al . , “ Protective Groups in Organic 20 - 90° C . 
Synthesis ” , John Wiley & Sons , New York , 2006 . The Of compound ( I ) , a compound represented by the formula protecting group is removed by a conventional method in a ( I - b ) : subsequent step . 50 
[ Production of Compound ( 1 ) ] 
Of compound ( I ) , a compound represented by the formula ( I - b ) 

( l - a ) : 

be described 40 thereof . 

50 

55 55 G - NH 
( I - a ) 

21 RSN 
1 2 - R 

RN - 12 - R 
i 733 R4 

wherein G2 is C ( R ' ) ( R ? ) — or a single bond , and other 
65 symbols are as defined above , can be produced by reacting 

wherein the symbols are as defined above , can be produced the aforementioned compound ( II ) with a compound repre 
by reacting a compound represented by the formula ( II ) : sented by the formula ( III - b ) : 
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Of compound ( I ) , a compound represented by the formula 
( III - b ) ( I - c ) : 

N = C = 0 ( I - c ) 

A - a N 

2 - R 

3 Ki - 1 

wherein the symbols are as defined above , in a solvent in the 
presence of a base . 

Examples of the base include amine such as triethylam 
ine , N , N - diisopropylethylamine , pyridine , 1 , 8 - diazabicyclo RS - N 
[ 5 . 4 . 0 ] - undec - 7 - ene ( DBU ) and the like . 

The solvent may be any as long as it does not influence the R4 reaction , and examples thereof include halogenohydrocar 
bon such as methylene chloride , chloroform , 1 , 2 - dichlo 
roethane and the like . wherein ring A - a is optionally substituted nitrogen - contain 

The amount of compound ( III - b ) to be used in this ing heteroaryl wherein a bond of the ring is a nitrogen atom , 
reaction is 0 . 5 - 10 mol , preferably 1 . 0 - 1 . 5 mol , per 1 mol of can be produced from the aforementioned compound ( II ) 
compound ( II ) . The amount of the base to be used is 0 . 5 - 15 according to a method describe below . Compound ( II ) is 
mol , preferably 0 . 8 - 2 . 0 mol , per 1 mol of compound ( II ) . 20 reacted with a compound represented by the formula ( IV ) : 
This reaction can be performed at 0 - 50° C . , preferably 
10 - 30° C . 

Alternatively , compound ( 1 - b ) can be produced from the ( IV ) 
aforementioned compound ( II ) according to a method 
describe below . Compound ( II ) is reacted with a carbonylat - 25 
ing agent to give a reactive intermediate . Furthermore , the 
reactive intermediate is reacted with a compound repre R6 R7 sented by the formula ( III - c ) : 

( III - C ) 
wherein Gº and G4 are each independently a leaving group , 
and other symbols are as defined above , to give a reactive 
intermediate . Furthermore , the reactive intermediate is 
reacted with a compound represented by the formula ( V ) : 

- G2 
NH2 

( V ) 
35 

wherein the symbols are as defined above , whereby com 
pound ( 1 - b ) can be produced . A - a NH 

The reaction of compound ( II ) and a carbonylating agent 
can be performed in a solvent in the presence of a base . 

Examples of the carbonylating agent include triphosgene , 40 
phosgene , and carbonyldiimidazole . Examples of the base wherein the symbols are as defined above , whereby com 
include amine such as triethylamine , N , N - diisopropylethyl - pound ( 1 - c ) can be produced . 
amine , pyridine and the like . The solvent may be any as long The leaving groups for Gº and G4 are each independently , 
as it does not influence the reaction , and examples thereof for example , a halogen atom ( particularly , chlorine atom ) . 
include halogenohydrocarbon such as methylene chloride , 45 The reaction of compound ( II ) and compound ( IV ) can be 
chloroform , 1 , 2 - dichloroethane and the like ; aromatic performed in a solvent in the presence of a base . 
hydrocarbon such as benzene , toluene , xylene and the like . Examples of the base include amine such as triethylam 
The amount per carbonyl of the carbonylating agent to be ine , N , N - diisopropylethylamine , pyridine and the like . The 
used in this reaction is 0 . 5 - 10 mol , preferably 1 . 5 - 2 . 5 mol , solvent may be any as long as it does not influence the 
per 1 mol of compound ( II ) . The amount of the base to be 50 reaction , and examples thereof include halogenohydrocar 
used is 0 . 5 - 15 mol , preferably 1 . 8 - 3 . 0 mol , per 1 mol of bon such as methylene chloride , chloroform , 1 , 2 - dichlo 
compound ( II ) . This reaction can be performed at - 20 to 50° roethane and the like . The amount of compound ( IV ) to be 
C . , preferably 0 - 30° C . used in this reaction is 0 . 5 - 10 mol , preferably 1 . 0 - 1 . 2 mol , 

The reaction of the obtained reactive intermediate and per 1 mol of compound ( II ) . The amount of the base to be 
compound ( III - c ) can be performed in a solvent in the 55 used is 0 . 5 - 15 mol , preferably 1 . 0 - 1 . 3 mol , per 1 mol of 
presence of a base . compound ( II ) . This reaction can be performed at 0 - 50° C . , 

Examples of the base include amine such as triethylam - preferably 10 - 30° C . 
ine , N , N - diisopropylethylamine , N , N - dimethyl - 4 - amin The reaction of the obtained reactive intermediate and 
opyridine and the like . The solvent may be any as long as it compound ( V ) can be performed in a solvent with or without 
does not influence the reaction , and examples thereof 60 additive in the presence of a base . 
include halogenohydrocarbon such as methylene chloride , Examples of the base include alkali metal carbonate such 
chloroform , 1 , 2 - dichloroethane and the like . The amount of as potassium carbonate , cesium carbonate , sodium carbon 
compound ( III - c ) to be used in this reaction is 1 . 0 - 10 mol , ate and the like ; alkali metal hydride such as sodium hydride 
preferably 3 . 0 - 7 . 0 mol , per 1 mol of compound ( II ) . The and the like . As the additive , alkali metal iodide such as 
amount of the base to be used is 1 . 0 - 15 mol , preferably 65 potassium iodide , sodium iodide and the like can be men 
3 . 0 - 8 . 0 mol , per 1 mol of compound ( II ) . This reaction can t ioned . The solvent may be any as long as it does not 
be performed at 0 - 50° C . , preferably 10 - 30° C . influence the reaction , and examples thereof include ether 



50 50 
( VII ) 
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such as tetrahydrofuran , 1 , 4 - dioxane , 1 , 2 - dimethoxyethane 
and the like ; alkylnitrile such as acetonitrile , propionitrile 
and the like ; or a mixed solvent thereof can be mentioned . 
The amount of compound ( V ) to be used in this reaction is 
1 . 0 - 3 . 0 mol , preferably 1 . 1 - 1 . 8 mol , per 1 mol of compound 5 
( II ) . The amount of the base to be used is 1 . 0 - 15 mol , R - N 
preferably 1 . 2 - 2 . 0 mol , per 1 mol of compound ( II ) . The 
amount of the additive to be used is 1 . 0 - 10 mol , preferably 
1 . 1 - 2 . 5 mol , per 1 mol of compound ( II ) . This reaction can 
be performed at 20 - 120° C . , preferably 60 - 100° C . 
Of compound ( 1 ) , a compound represented by the formula wherein the symbols are as defined above , with a compound 

( 1 - d ) : represented by the formula ( VIII - a ) : 

R 

NH2 

15 
( I - d ) ( VIII - a ) 

R $ VR 
R o RP 

20 
wherein the symbols are as defined above , in a solvent in the 
presence of a base . 

R4 N R2 Examples of the base include amine such as triethylam 
ine , N , N - diisopropylethylamine , pyridine and the like . The 

25 solvent may be any as long as it does not influence the 
wherein the symbols are as defined above , can be produced reaction , and examples thereof include halogenohydrocar 
by reacting a compound represented by the formula ( VI ) : bon such as methylene chloride , chloroform , 1 , 2 - dichlo 

roethane and the like . 
The amount of compound ( VIII - a ) to be used in this 

( VI ) 30 reaction is 3 . 0 - 100 mol , preferably 5 . 0 - 30 mol , per 1 mol of 
compound ( VII ) . The amount of the base to be used is 
3 . 0 - 100 mol , preferably 5 . 0 - 30 mol , per 1 mol of compound 
( VII ) This reaction can be performed at 0 - 150° C . , prefer 
ably 20 - 100° C . R — N Alternatively , compound ( I - d ) can be produced by react 

33 ing the aforementioned compound ( VII ) with a compound 
represented by the formula ( VIII - b ) : 

NH NH 

R2 2 ( VIII - b ) 
40 OOS 

wherein the symbols are as defined above , in a solvent in the 
presence of a condensation agent in the presence of a base . SR2 

Examples of the condensation agent include chlorotri 
alkylsilane such as chlorotrimethylsilane and the like , NO - > wherein G5 is alkyl , and other symbols are as defined above , 
bis ( trialkylsilyl ) acetamide such as N , O - bis ( trimethylsilyl ) without solvent in the presence of acid anhydride ( e . g . , 
acetamide and the like . Examples of the base include amine acetic anhydride ) . 
such as triethylamine . N . N - diisopropylethylamine , pyridine The amount of compound ( VIII - b ) to be used in this 
and the like . The solvent may be any as long as it does not 50 reaction is 1 . 0 - 30 mol , preferably 5 . 0 - 20 mol , per 1 mol of 
influence the reaction , and examples thereof include halog compound ( VII ) . The amount of acid anhydride to be used 

is 1 . 0 - 30 mol , preferably 5 . 0 - 20 mol , per 1 mol of compound enohydrocarbon such as methylene chloride , chloroform , ( VII ) . This reaction can be performed at 60 - 180° C . , pref 1 , 2 - dichloroethane and the like ; amide such as N , N - dimeth erably 100 - 150° C . ylformamide , N , N - dimethylacetamide , 1 , 3 - dimethyl - 2 - imi Of compound ( I ) , a compound represented by the formula 
dazolidinone , N - methylpyrrolidone and the like . The 55 ( I - e ) : 
amount of the condensation agent to be used in this reaction 
is 1 . 0 - 500 mol , preferably 5 . 0 - 100 mol , per 1 mol of 
compound ( VI ) . The amount of the base to be used is ( I - e ) 
3 . 0 - 1500 mol , preferably 15 - 300 mol , per 1 mol of com 
pound ( VI ) . This reaction can be performed at 0 - 50° C . , 60 
preferably 10 - 30° C . 

Alternatively , compound ( I - d ) can be produced by react 
ing compound ( VI ) in a solvent ( e . g . , acetic acid ) in the 
presence of an acid ( e . g . , concentrated sulfuric acid ) . N R2x 

Alternatively , compound ( I - d ) can be produced by react 
ing a compound represented by the formula ( VII ) : 

V - RI 
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wherein R24 is an optionally substituted nitrogen - containing wherein the symbols are as defined above , can be produced 
nonaromatic heterocyclic group wherein a bond of the group by reacting a compound represented by the formula ( XI ) : 
is a nitrogen atom , optionally substituted amino , optionally 
substituted alkoxy , or optionally substituted cycloalkoxy , 
and other symbols are as defined above , can be produced by 5 ( XI ) reacting a compound represented by the formula ( IX ) : 

X 2 - R 
( IX ) 

A 10 ts . 

R - N VR wherein G ' is a leaving group , and other symbols are as 
defined above , with a compound represented by the formula 

15 ( XII ) : R4 X N ? G6 

( XII ) wherein Gó is a leaving group , and other symbols are as 
defined above , with a compound represented by the formula - Z 

20 20 

HR24 ( X ) 
R5 - N wherein the symbols are as defined above . 

Examples of the leaving group for G? include alkylsulfi NH 

nyl ( particularly , methylsulfinyl ) , and alkylsulfonyl ( particu - R4 larly , methylsulfonyl ) . 
When R2 * is an optionally substituted nitrogen - containing 

nonaromatic heterocyclic group wherein a bond of the group wherein the symbols are as defined above , or a salt thereof . 
is a nitrogen atom or optionally substituted amino , this Examples of the leaving group for G ' include halogen 
reaction can be performed in a solvent . atom ( particularly , bromine atom ) , alkylsulfinyl ( particu 

The solvent may be any as long as it does not influence the 30 larly , methylsulfinyl ) , and alkylsulfonyl ( particularly , meth 
reaction , and examples thereof include ether such as tetra ylsulfonyl ) . 
hydrofuran , 1 , 4 - dioxane , 1 , 2 - dimethoxyethane and the like . This reaction can be performed in a solvent in the pres The amount of compound ( X ) to be used in this reaction ence of a base , in the presence of a copper salt in the is 1 . 0 - 20 mol , preferably 3 . 0 - 8 . 0 mol , per 1 mol of com 
pound ( IX ) . This reaction can be performed at 0 - 60° C . , 35 35 presence of a ligand . 

Examples of the base include trialkali metal phosphate preferably 10 - 30° C . such as trisodium phosphate , tripotassium phosphate and the When R2 * is optionally substituted alkoxy or optionally like . Examples of the copper salt include copper ( 1 ) halide substituted cycloalkoxy , this reaction can be performed in a such as copper ( I ) iodide and the like . Examples of the ligand solvent in the presence of a base . Examples of the base include alkali metal tert - butovide 40 include diamine such as trans - N , N - dimethylcyclohexane - 1 , 
such as potassium tert - butoxide , sodium tert - butoxide and 2 - diamine , trans - cyclohexane - 1 , 2 - diamine and the like . The 
the like ; and alkali metal hydride such as sodium hydride solvent may be any as long as it does not influence the 
and the like . reaction , and examples thereof include ether such as tetra 

The solvent may be any as long as it does not influence the hydrofuran , 1 , 4 - dioxane , 1 , 2 - dimethoxyethane and the like . 
reaction , and examples thereof include amide such as N , N - 45 The amount of compound ( XII ) to be used in this reaction 
dimethylformamide , N , N - dimethylacetamide , 1 , 3 - dimethyl - is 0 . 5 - 10 mol , preferably 1 . 0 - 6 . 0 mol , per 1 mol of com 
2 - imidazolidinone , N - methylpyrrolidone and the like . pound ( XI ) . The amount of the base to be used is 1 . 0 - 10 mol , 

The amount of compound ( X ) to be used in this reaction preferably 1 . 2 - 3 . 0 mol , per 1 mol of compound ( XI ) . The 
is 1 . 0 - 3 . 0 mol , preferably 1 . 2 - 1 . 8 mol , per 1 mol of com - amount of the copper salt to be used is 0 . 05 - 1 . 0 mol , 
pound ( IX ) . The amount of the base to be used is 0 . 9 - 2 . 7 30 preferably 0 . 1 - 0 . 3 mol , per 1 mol of compound ( XI ) . The 
mol , preferably 1 . 1 - 1 . 7 mol , per 1 mol of compound ( IX ) . amount of the ligand to be used is 0 . 05 - 1 . 0 mol , preferably 
This reaction can be performed at 20 - 100° C . , preferably 0 . 1 - 0 . 3 mol , per 1 mol of compound ( XI ) . This reaction can 
40 - 80° C . be performed at 50 - 150° C . , preferably 80 - 120° C . Of compound ( I ) , a compound represented by the formula Alternatively , this reaction can be performed in a solvent 
( I - f ) : or without solvent , in the presence of a base . 

Examples of the base include amine such as triethylam 
ine , N , N - diisopropylethylamine , pyridine and the like . The ( I - f ) solvent may be any as long as it does not influence the 

60 reaction , and examples thereof include ether such as tetra 
hydrofuran , 1 , 4 - dioxane , 1 , 2 - dimethoxyethane and the like . 

The amount of compound ( XII ) to be used in this reaction 
is 0 . 5 - 10 mol , preferably 1 . 0 - 6 . 0 mol , per 1 mol of com 
pound ( XI ) . The amount of the base to be used is 0 . 9 - 10 mol , 

65 preferably 1 . 0 - 5 . 0 mol , per 1 mol of compound ( XI ) . This 
reaction can be performed at 80 - 200° C . , preferably 120 
180° C . 

2 - R 

tots 
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Of compound ( I ) , a compound represented by the formula Of compound ( I ) , a compound represented by the formula 
( I - g ) ( I - h ) : 

53 54 

( I - H ) 
( I - g ) 5 

E2 _ # 

- 10 

21 2R 
R4 5 . com 7 - 13 

Kitch 7 
- 

P 

wherein the symbols are as defined above , can be produced 15 
by reacting a compound represented by the formula ( XIII ) : wherein E is — C ( R ) ( R ) - , or a single bond , and other 

symbols are as defined above , can be produced from the 
aforementioned compound ( XIII ) according to a method 
describe below . 
Compound ( XIII ) and a compound represented by the 

formula ( XV - a ) : 
( XIII ) 

20 

2 - R 

- ( XV - a ) 
HO 

25 

RS wherein El is a leaving group , and other symbols are as 
defined above , with a compound represented by the formula 
( XIV ) : 

NH 

30 

( XIV ) wherein the symbols are as defined above , are reacted to 
give a compound represented by the formula ( XVI - a ) : 

N 

35 
( XVI - a ) 

?? HO 
NH 

P2P 
40 

74 wherein the symbols are as defined above , in a solvent or 
without solvent , in the presence of a base . 

Examples of the leaving group for El include halogen wherein the symbols are as defined above . The compound 
atom ( particularly , bromine atom ) , optionally substituted 45 ( XVI - a ) is reacted with a compound represented by the 
alkylsulfinyl ( particularly , methylsulfinyl , benzylsulfinyl ) , formula ( XVII ) : 
and optionally substituted alkylsulfonyl ( particularly , meth 
ylsulfonyl , benzylsulfonyl ) . ( XVII ) 

Examples of the base include amine such as triethylam - 50 
ine , N , N - diisopropylethylamine , pyridine and the like ; and 
alkali metal carbonate such as sodium carbonate , potassium E ? — NH2 
carbonate , cesium carbonate and the like . The solvent may 
be any as long as it does not influence the reaction , and wherein the symbols are as defined above , whereby com examples thereof include ether such as tetrahydrofuran , 55 pound ( I - h ) can be produced . 
1 , 4 - dioxane , 1 , 2 - dimethoxyethane and the like ; amide such Compound ( XVI - a ) can be produced by reacting com 
as N , N - dimethylformamide , N , N - dimethylacetamide , 1 , 3 - pound ( XIII ) and compound ( XV - a ) , which is similar to the 
dimethyl - 2 - imidazolidinone and N - methylpyrrolidone and method of producing the aforementioned compound ( I - g ) 
the like ; amine such as pyridine and the like ; or a mixed from compound ( XIII ) and compound ( XIV ) . 
solvent thereof . 60 Compound ( Ich ) can be produced by reacting compound 

( XVI - a ) and compound ( XVII ) in a solvent with or without The amount of compound ( XIV ) to be used in this an activator , in the presence of a condensation agent , in the reaction is 0 . 9 - 30 mol , preferably 1 . 2 - 5 . 0 mol , per 1 mol of presence of a base . 
compound ( XIII ) . The amount of the base to be used is Examples of the condensation agent include 1 - ( 3 - dimeth 
1 . 0 - 100 mol , preferably 1 . 2 - 10 mol , per 1 mol of compound 65 ylaminopropyl ) - 3 - ethylcarbodiimide hydrochloride ( EDC 
( XIII ) . This reaction can be performed at 60° C . - 180° C . , hydrochloride ) , and 0 - ( 7 - azabenzotriazol - 1 - yl ) - N , N , N ' , N ' 
preferably 100° C . 150° C . tetramethyluronium hexafluorophosphate ( HATU ) . 
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Examples of the activator include 1 - hydroxybenzotriazole Examples of the acid include trifluoroacetic acid , formic 
monohydrate ( HOBt monohydrate ) , 1 - hydroxy - 7 - azabenzo - acid , hydrogen chloride . The solvent may be any as long as 
triazole ( HOAT ) . Examples of the base include amine such it does not influence the reaction , and examples thereof 
as triethylamine , N , N - diisopropylethylamine , pyridine and include halogenohydrocarbon such as methylene chloride , 
the like . The solvent may be any as long as it does not 5 chloroform and 1 , 2 - dichloroethane and the like . This reac 
influence the reaction , and examples thereof include ether tion can be performed at 0° C . - 100° C . 
such as tetrahydrofuran , 1 , 4 - dioxane , 1 , 2 - dimethoxyethane Compound ( 1 - h ) can be produced by reacting compound 
and the like ; amide such as N , N - dimethylformamide , N , N ( XVI - a ) and compound ( XVII ) in a solvent with or without 
dimethylacetamide . 1 . 3 - dimethyl - 2 - imidazolidinone and an activator , in the presence of a condensation agent , in the 
N - methylpyrrolidone and the like ; or a mixed solvent ed solvent 10 presence of a base , as mentioned above . presence 
thereof . Of compound ( I ) , a compound represented by the formula 

The amount of compound ( XVII ) to be used in this ( 1 - i ) : 
reaction is 0 . 9 - 5 . 0 mol , preferably 1 . 2 - 3 . 0 mol , per 1 mol of 
compound ( XVI - a ) . The amount of the condensation agent 15 ( I - i ) to be used is 0 . 9 - 5 . 0 mol , preferably 1 . 2 - 3 . 0 mol , per 1 mol 
of compound ( XVI - a ) . The amount of the base to be used is 
0 . 9 - 5 . 0 mol , preferably 1 . 2 - 3 . 0 mol , per 1 mol of compound 
( XVI - a ) . The amount of the activator to be used is 0 . 9 - 5 . 0 
mol , preferably 1 . 2 - 3 . 0 mol , per 1 mol of compound ( XVI - 20 
a ) . This reaction can be performed at 0° C . - 80° C . , prefer 
ably 10 - 40° C . 

Alternatively , compound ( Ich ) can be produced the afore 
mentioned compound ( XIII ) according to a method describe 
below . 25 

Compound ( XIII ) and a compound represented by the 
formula ( XV - b ) : wherein E4 is an oxygen atom , or NH , and other symbols are 

as defined above , can be produced from the aforementioned 
compound ( XIII ) according to a method describe below . 

30 Compound ( XIII ) and a compound represented by the 
F3 — 0 formula ( XVIII ) : 

R6 
LR 74 

P / 
- 11 12 - R / 

N Ki Py 
25 

a ( XVIII ) 
35 NH 

Ro 
R4 Bu E4LR ? 

OH wherein E® is a carboxylic acid - protecting group , and other 
symbols are as defined above , are reacted to give a com - 40 
pound represented by the formula ( XVI - b ) : NH 

R4 
( XV - b ) 

E3 — 45 wherein the symbols are as defined above , are reacted to 
give a compound represented by the formula ( XIX ) : 

- R1 7 
( XIX ) 3 

5x4 50 R4 Y 
+ 

RO 

OH 

2 - R 
N 

i 05 R4 

wherein the symbols are as defined above . E of the com 
pound ( XVI - b ) is removed to give compound ( XVI - a ) . This 
is reacted with the aforementioned compound ( XVII ) to give 55 
compound ( I - h ) . 

Examples of the protecting group for E3 include option 
ally substituted alkyl ( tert - butyl etc . ) . 
Compound ( XVI - b ) can be produced by reacting the 

aforementioned compound ( XIII ) and compound ( XV - b ) , 60 
which is similar to the method of producing compound ( I - g ) wherein the symbols are as defined above . The compound 
from compound ( XIII ) and compound ( XIV ) . ( XIX ) is oxidized by a conventional method , whereby 
Compound ( XVI - a ) can be produced by a conventional compound ( I - i ) can be produced . 

method such as acid treatment , base treatment and the like Compound ( XIX ) can be produced by reacting compound 
according to the kind of E % of compound ( XVI - b ) . 65 ( XIII ) and compound ( XVIII ) , which is similar to the 

For example , compound ( XVI - b ) wherein E3 is tert - butyl method of producing the aforementioned compound ( l - g ) 
can be deprotected in a solvent in the presence of an acid . from compound ( XIII ) and compound ( XIV ) 
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Compound ( I - i ) can be produced by reacting , for example , 

compound ( XIX ) in a solvent ( e . g . , methylene chloride ) , in 
the presence of dimethyl sulfoxide , in the presence of oxaly1 
chloride , in the presence of a base ( e . g . , triethylamine ) . 
Of compound ( I ) , a compound represented by the formula 

( I - j ) : 

( XXI ) 
A - 21 

5 

R RI 

X ( I - j ) 10 NH ?? 

o R2 

RS 
NH 

N 

wherein the symbols are as defined above , in a solvent in the 
wherein the symbols are as defined above , can be produced 20 presence of trimethylsilyl trifluoromethanesulfonate , and a 
by removing E of a compound represented by the formula compound represented by the formula base . 
( XX ) : Examples of the base include amine such as triethylam 

ine , N , N - diisopropylethylamine , pyridine and the like . The 
solvent may be any as long as it does not influence the 

( XX ) 25 reaction , and examples thereof include halogenohydrocar 
bon such as methylene chloride , chloroform and 1 , 2 - dichlo 
roethane and the like . This reaction can be performed at 0° 
C . - 50° C . 
Of compound ( 1 ) , a compound represented by the formula 

Az OES 
RS N 30 ( 1 - m ) : 

85 ty = 

( I - m ) 
35 

F2 _ N 

a 2 - R 

li 

wherein E > is a hydroxy - protecting group , and other sym 
bols are as defined above , by a conventional method such as 
acid treatment , base treatment and the like according to the 
kind thereof . 

Examples of the protecting group for E > include option 
ally substituted alkyl ( p - methoxybenzyl etc . ) . 

For example , compound ( XX ) wherein E® is p - methoxy 
benzyl can be deprotected in a solvent ( e . g . , methylene 
chloride ) or without solvent , with or without water and with 
or without trialkylsilane ( e . g . , triethylsilane ) , in the presence 
of an acid ( e . g . , trifluoroacetic acid ) . This reaction can be 
performed at 0° C . - 100° C . 

x4 R22 

wherein R22 is optionally substituted alkenyl , or optionally 
substituted cycloalkyl , and other symbols are as defined 
above , can be produced by reacting a compound represented 
by the formula ( XXII ) : ) tu , 

0 

Of compound ( I ) , a compound represented by the formula 
( I - k ) 

( XXII ) 
E3 - 0 

55 
( I - k ) 2 - R 

R4 X 74 R6 
60 VR 

P 

wherein Eó is a halogen atom , and other symbols are as 
defined above , with a compound represented by the formula ' N R2 ( XXIII ) : R22 - E ? ( XXIII ) 

65 wherein E ? is trialkylstannyl or dihydroxyboryl , and other 
wherein the symbols are as defined above , can be produced symbols are as defined above , to give a compound repre 
by reacting a compound represented by the formula ( XXI ) : sented by the formula ( XXIV ) : 
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Compound ( XXV ) can be produced by treating compound 
( XXIV ) ( XXIV ) by a conventional method , which is similar to the 

F — 0 . removal of Eº from the aforementioned compound ( XVI - b ) . 
Compound ( I - m ) can be produced by reacting compound 

5 ( XXV ) and compound ( XVII ) in a solvent in the presence of 
a condensation agent , in the presence of a base , in the 
presence or absence of an activator , which is similar to the 
reaction of the aforementioned compound ( XVI - a ) and 
compound ( XVII ) . 
Compound ( I ) produced by the above - mentioned produc 

wherein the symbols are as defined above , and E3 of com tion method may be subjected to interconversion of sub 
pound ( XXIV ) is removed to give a compound represented stituents by a conventional method . As a method of inter 
by the formula ( XXV ) : conversion of substituents , the following methods 1 - 28 can 

be specifically mentioned . 
15 These methods can also be applied to an intermediate 

( XXV ) compound obtained during production of compound ( I ) . 
Method 1 : 

Compound ( I ) having optionally substituted amino as a 
substituent , an optionally substituted nitrogen - containing 

20 nonaromatic heterocyclic group wherein a bond of the group 
is a nitrogen atom , or optionally substituted nitrogen - con 

x4 R22 taining heteroaryl wherein a bond of the group is a nitrogen 
atom can be produced by , for example , reacting correspond 
ing compound ( 1 ) having a halogen atom ( particularly , 

wherein the symbols are as defined above . This is reacted 25 chlorine atom ) as a substituent , in a solvent ( e . g . , alkylnitrile 
with the aforementioned compound ( XVII ) , whereby com - such as acetonitrile and the like ) , in the presence of a base 
pound ( I - m ) can be produced . ( e . g . , alkali metal carbonate such as potassium carbonate and 

Compound ( XXIV ) can be produced by reacting com the like ) , with corresponding optionally substituted amine , 
pound ( XXII ) and compound ( XXIII ) in a solvent in the optionally substituted nitrogen - containing nonaromatic het 
presence of palladiums , in the presence or absence of a 30 erocyclic group , or optionally substituted nitrogen - contain 
ligand , in the presence or absence of a base . ing heteroarene to perform amination . 

Examples of the palladiums include tris ( dibenzylideneac - Method 2 : 
etone ) dipalladium ( 0 ) , tetrakis ( triphenylphosphine ) palla - Compound ( I ) wherein X² is a nitrogen atom and R ' is 
dium ( 0 ) , palladium ( II ) acetate , palladium ( II ) chloride , optionally substituted alkyl can be produced by reacting , for 
bis ( triphenylphosphine ) dichloropalladium ( II ) , [ 1 , 1 ' - bis ( di - 35 example , corresponding compound ( I ) wherein X2 is a 
phenylphosphino ) ferrocene ] dichloropalladium ( II ) , bis ( di - nitrogen atom and R is a hydrogen atom with corresponding 
tert - butyl ( 4 - dimethylaminophenyl ) phosphine ) dichloropal - alkyl iodide in a solvent ( e . g . , alkylnitrile such as acetonitrile 
ladium ( II ) , dichlorobis ( tricyclohexylphosphine ) palladium and the like ) , in the presence of a base ( e . g . , alkali metal 
( II ) . Examples of the ligand include phosphine ligand such carbonate such as potassium carbonate and the like ) . 
as triphenylphosphine , 2 - di - tert - butylphosphino - 2 ' , 4 ' , 6 - tri - 40 Method 3 : 
isopropylbiphenyl , 2 - dicyclohexyl - phosphino - 2 ' , 6 ' - dime Compound ( I ) wherein X2 is a nitrogen atom and Rl is 
thoxybiphenyl , 2 - di - tert - butylphosphino - 3 , 4 , 5 , 6 - tetram - optionally substituted alkyl can be produced by reacting 
ethyl - 2 ' , 4 ' , 6 ' - triisopropyl - 1 , 1 ' - biphenyl and the like . compound ( 1 ) wherein X² is a nitrogen atom and R is a 
Examples of the base include alkali metal carbonate such as hydrogen atom in a solvent in the presence of corresponding 
sodium carbonate , potassium carbonate , cesium carbonate 45 optionally substituted alkyl halide , in the presence of a base . 
and the like ; alkali metal phosphate such as trisodium Examples of the base include alkali metal carbonate such 
phosphate , disodium hydrogen phosphate and tripotassium as potassium carbonate and the like . The solvent may be any 
phosphate and the like ; alkali metal fluoride such as potas - as long as it does not influence the reaction , and examples 
sium fluoride , cesium fluoride and the like . The solvent may thereof include amide such as N , N - dimethylformamide , 
be any as long as it does not influence the reaction , and 50 N , N - dimethylacetamide , 1 , 3 - dimethyl - 2 - imidazolidinone , 
examples thereof include ether such as tetrahydrofuran , N - methylpyrrolidone and the like . 
1 , 2 - dimethoxyethane , 1 , 4 - dioxane and the like ; alcohol such The amount of alkyl halide to be used in this reaction is 
as tert - butanol and the like ; aromatic hydrocarbon such as 0 . 9 - 5 . 0 mol , preferably 1 . 0 - 2 . 0 mol , per 1 mol of compound 
toluene , xylene and the like ; amide such as N , N - dimethyl - ( I ) . The amount of the base to be used is 0 . 9 - 3 . 0 mol , 
formamide , N , N - dimethylacetamide , 1 , 3 - dimethyl - 2 - imida - 55 preferably 1 . 0 - 2 . 0 mol , per 1 mol of compound ( I ) . This 
zolidinone , N - methylpyrrolidone and the like ; water , or a reaction can be performed at 0 - 120° C . , preferably 15 - 80° C . 
mixed solvent thereof . Method 4 : 

The amount of compound ( XXIII ) to be used in this Compound ( I ) wherein X² is a nitrogen atom and Rl is a 
reaction is 0 . 9 - 10 mol , preferably 1 . 2 - 3 . 0 mol , per 1 mol of hydrogen atom can be produced by reacting compound ( I ) 
compound ( XXII ) . The amount of the palladiums to be used 60 wherein X² is a nitrogen atom and R ' is alkoxyphenylmethyl 
is 0 . 001 - 1 . 0 mol , preferably 0 . 01 - 0 . 3 mol , per 1 mol of in a solvent in the presence of an acid , in the presence or 
compound ( XXII ) . The amount of the ligand to be used is absence of a hydrogenating agent . 
0 . 001 - 3 . 0 mol , preferably 0 . 01 - 1 . 0 mol , per 1 mol of com - Examples of the acid include trifluoroacetic acid . 
pound ( XXII ) . The amount of the base to be used is 0 . 9 - 10 Examples of the hydrogenating agent include trialkylsilane 
mol , preferably 1 . 0 - 3 . 0 mol , per 1 mol of compound ( XXII ) . 65 such as triethylsilane and the like . The solvent may be any 
This reaction can be performed at 50 - 180° C . , preferably as long as it does not influence the reaction , and examples 
60 - 150° C . thereof include a solvent amount of the above - mentioned 
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agent . 

acid , a solvent amount of the above - mentioned trialkylsi pound wherein corresponding R2 is 
lane , water , or a mixed solvent thereof . methanesulfonyloxyalkyl further optionally having substitu 
Method 5 : ent ( s ) . This is reacted in a solvent ( e . g . , halogenohydrocar 

Compound ( 1 ) wherein R is a hydrogen atom can be bon such as methylene chloride and the like , an acid in a 
produced by reacting , for example , corresponding com - 5 solvent amount or less , or a mixed solvent thereof ) in the 
pound ( I ) wherein R is 2 , 4 - dimethoxybenzyl in a solvent in presence of an acid ( e . g . , trifluoroacetic acid ) , whereby 
the presence or absence of trialkylsilane , in the presence or compound ( I ) wherein Rl and R2 are bonded to each other 
absence of iodotrialkylsilane . to form , together with the adjacent X2 and carbon atom , an 

Examples of trialkylsilane include triethylsilane . optionally substituted nitrogen - containing non - aromatic het 
Examples of iodotrialkylsilane include trimethylsilyl iodide . 10 erocycle can be produced . 
The solvent may be any as long as it does not influence the Method 11 : 
reaction , and examples thereof include alkylnitrile such as Compound ( I ) wherein Rl and R are bonded to each other 
acetonitrile , propionitrile and the like ; halogenohydrocarbon to form , together with the adjacent nitrogen atom and carbon 
to such as methylene chloride , chloroform , 1 , 2 - dichloroeth atom , an optionally substituted nitrogen - containing non 
ane and the like ; trifluoroacetic acid ; water ; and a mixed 15 aromatic heterocycle can be produced by reacting compound 
solvent thereof . ( I ) wherein X2 is a nitrogen atom and Rl is a hydrogen atom 
Method 6 : and R² is ( hydroxyalkyl ) amino further optionally having 

Compound ( 1 ) wherein R or R * is a halogen atom can be substituent ( s ) in the presence of a solvent amount of con 
produced by reacting compound ( I ) wherein R or R * is a centrated sulfuric acid . 
hydrogen atom in a solvent in the presence of a halogenating 20 Method 12 : 

Compound ( I ) wherein R and R2 are bonded to each other 
Examples of the halogenating agent include correspond to form , together with the adjacent nitrogen atom and carbon 

ing N - halogenosuccinimide . The solvent may be any as long atom , an optionally substituted nitrogen - containing non 
as it does not influence the reaction , and examples thereof aromatic heterocycle can be produced by reacting compound 
include ether such as tetrahydrofuran , 1 , 2 - dimethoxyethane 25 ( 1 ) wherein X2 is a nitrogen atom and R ' is a hydrogen atom 
and the like , amide such as N , N - dimethylformamide , and R2 is ( gem - dialkoxyalkyl ) amino further optionally hav 
N - methylpyrrolidone and the like . ing substituent ( s ) in the presence of a solvent amount of 
Method 7 : concentrated sulfuric acid . 

Compound ( I ) wherein R² is pyrazolyl can be produced by Method 13 : 
reacting compound ( I ) wherein R² is hydrazino in a solvent 30 Compound ( 1 ) wherein Rl and R are bonded to each other 
( e . g . , alkyl alcohol such as ethanol and the like , water , or a to form , together with the adjacent nitrogen atom and carbon 
mixed solvent thereof ) in the presence of 1 , 1 , 3 , 3 - tetram - atom , an optionally substituted nitrogen - containing non 
ethoxypropane , in the presence of an acid ( e . g . , inorganic aromatic heterocycle can be produced by reacting compound 
acid such as hydrogen chloride and the like ) . ( I ) wherein X² is a nitrogen atom and R ' is a hydrogen atom 
Method 8 : 35 and R2 is hydroxyalkyl further optionally having 

Compound ( I ) wherein R2 is optionally substituted cyclo - substituent ( s ) in a solvent ( e . g . , amide such as N , N - dimeth 
propane can be produced by reacting compound ( I ) wherein ylformamide and the like ) in the presence of methyl triph 
R is corresponding optionally substituted alkenyl in a enoxyphosphonium iodide in the presence of a base ( e . g . , 
solvent ( e . g . , aromatic hydrocarbon such as toluene and the trialkylamine such as triethylamine and the like ) . 
like ) , in the presence of methylene iodide , in the presence of 40 Method 14 : 
diethyl zinc . Compound ( 1 ) having hydroxy as a substituent can be 
Method 9 : produced by hydrolysis of compound ( 1 ) having alkanoyloxy 

Compound ( I ) wherein Rand R2 are bonded to each other as a substituent by a conventional method . 
to form , together with the adjacent X and carbon atom , an The hydrolysis can be performed by reacting compound 
optionally substituted nitrogen - containing non - aromatic het - 45 ( 1 ) having alkanoyloxy as a substituent in a solvent ( e . g . , 
erocycle can be produced by reacting compound ( I ) wherein tetrahydrofuran , 1 , 4 - dioxane , methanol , ethanol , water , or 
R ' is aminoalkyl further optionally having substituent ( s ) and these used in combination ) , in the presence of a base ( e . g . , 
R2 is halogenoalkyl further optionally having substituent ( s ) alkali metal hydroxide such as sodium hydroxide , potassium 
in a solvent ( e . g . , ether such as tetrahydrofuran and the like , hydroxide , lithium hydroxide and the like ; alkali metal 
is water , or a mixed solvent thereof ) , in the presence of a 50 alkoxide such as sodium methoxide , sodium ethoxide and 
base ( e . g . , alkali metal carbonate such as sodium hydrogen the like ) . 
carbonate and the like ) . Method 15 : 
Method 10 : Compound ( 1 ) having hydroxy as a substituent can be 

Compound ( I ) wherein Rand R2 are bonded to each other produced by reacting compound ( I ) having alkoxycarbonyl 
to form , together with the adjacent X ? and carbon atom , an 55 as a substituent in a solvent ( e . g . , ether such as tetrahydro 
optionally substituted nitrogen - containing non - aromatic het furan and the like ) in the presence of a reducing agent ( e . g . , 
erocycle can be produced from compound ( I ) wherein Rl is lithium aluminum hydride ) . 
( tert - butoxycarbonylamino ) alkyl further optionally having Method 16 : 
substituent ( s ) and R2 is hydroxyalkyl further optionally Compound ( I ) having hydroxy as a substituent can be 
having substituent ( s ) , according to a method describe below . 60 produced by reacting compound ( I ) having methoxy as a 
Compound ( I ) wherein Rl is ( tert - butoxycarbonylamino ) substituent in a solvent ( e . g . , halogenohydrocarbon such as 
alkyl further optionally having substituent ( s ) and R2 is methylene chloride and the like ) in the presence of boron 
hydroxyalkyl further optionally having substituent ( s ) is tribromide . 
reacted in a solvent ( e . g . , halogenohydrocarbon such as Method 17 : 
methylene chloride and the like ) , in the presence of meth - 65 Compound ( I ) having hydroxy as a substituent can be 
anesulfonyl chloride in the presence of a base ( e . g . , trialky - produced by reacting compound ( I ) having halogen ( e . g . , 
lamine such as triethylamine and the like ) to give a com - fluorine atom ) as a substituent in a solvent ( e . g . , alkylnitrile 
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such as acetonitrile and the like , water , or a mixed solvent substituent . This is reacted in a solvent ( e . g . , dialkylketone 
thereof ) , in the presence of a base ( e . g . , alkali metal car such as acetone and the like , water , or a mixed solvent 
bonate such as sodium hydrogen carbonate and the like ) thereof ) in the presence of N - ( carbobenzoxy ) succinimide in 
Method 18 : the presence of a base ( e . g . , alkali metal carbonate such as 

Compound ( I ) having oxo as a substituent can be pro - 5 sodium hydrogen carbonate and the like ) , whereby com 
duced by reacting compound ( I ) having hydroxy as a sub pound ( I ) having carbobenzoxyamino as a substituent can be 
stituent in a solvent ( e . g . , halogenohydrocarbon such as produced . 
chloroform and the like ) , in the presence of an oxidant ( e . g . , Method 24 : manganese dioxide ) . Compound ( 1 ) having optionally substituted alkylamino 
Method 19 : 10 can be produced by reacting compound ( 1 ) having NH in a Compound ( I ) having optionally substituted alkoxy as a solvent ( e . g . , halogenohydrocarbon such as methylene chlo substituent can be produced by reacting compound ( 1 ) ride and the like ) in the presence of the corresponding 
having hydroxy as a substituent in a solvent ( e . g . , amide compound having is carbonyl in the presence of a reducing 
such as N , N - dimethylformamide and the like ) , in the pres agent ( e . g . , boron hydride compound such as sodium triac 
ence of the corresponding optionally substituted alkyl halide 15 etoxyborohydride and the like ) . 
( e . g . , alkyl iodide ) , in the presence of a base ( e . g . , alkali Method 25 : metal hydride such as sodium hydride and the like ) . Compound ( I ) having NH can be produced by reacting 
Method 20 : compound ( I ) having tert - butoxycarbonylamino in a solvent Compound ( I ) having optionally substituted alkoxy as a ( e . g . , halogenohydrocarbon such as methylene chloride and 
substituent can be produced by reacting compound ( 1 ) 20 the like , acid in a solvent amount or less , or a mixed solvent 
having halogen atom ( e . g . , fluorine atom ) as a substituent in thereof ) , in the presence of an acid ( e . g . , trifluoroacetic the presence of a solvent amount of the corresponding 
optionally substituted alkylalcohol , in the presence of a base Method 26 : ( e . g . , alkali metal carbonate such as potassium carbonate and Compound ( I ) having NH can be produced by reacting 
the like ) . 25 compound ( I ) having carbobenzoxyamino in a solvent ( e . g . , 
Method 21 : halogenohydrocarbon such as methylene chloride and the 

Compound ( I ) having optionally substituted amino as a like ) , in the presence of iodotrialkylsilane such as trimeth 
substituent can be produced by reacting compound ( 1 ) vlsilyl iodide and the like . 
having halogen atom ( e . g . , chlorine atom ) as a substituent in Method 27 . 
a solvent ( e . g . , alkylnitrile such as acetonitrile and the like ) 30 Compound ( I ) having an optionally substituted nitrogen Compound 
in the presence of the corresponding optionally substituted containing nonaromatic heterocyclic group as a substituent 
amine , in the presence of a base ( e . g . , alkali metal carbonate can be produced by reacting compound ( 1 ) having a halogen 
such as potassium carbonate and the like ) in the presence of atom ( e . g . , chlorine atom ) as a substituent in a solvent ( e . g . , an additive ( e . g . , alkali metal iodide such as potassium alkylnitrile such as acetonitrile and the like ) , in the presence 
iodide and the like ) . of the corresponding optionally substituted nitrogen - con 
Method 22 : taining non - aromatic heterocyclic compound , in the pres 

Compound ( I ) having optionally substituted amino as a ence of a base ( e . g . , alkali metal carbonate such as potassium 
substituent can be produced from compound ( I ) having carbonate and the like ) in the presence or absence of an 
hydroxy as a substituent according to a method describe additive ( e . g . , alkali metal iodide such as potassium iodide below . Compound ( 1 ) having hydroxy as a substituent is 40 and the like ) . 
reacted in a solvent ( e . g . , halogenohydrocarbon such as Method 28 : 
methylene chloride and the like ) , in the presence of meth - Compound ( I ) having phthalimidoyl as a substituent can 
anesulfonyl chloride , in the presence of a base ( e . g . , trialky - be produced by reacting compound ( I ) having hydroxy as a 
lamine such as triethylamine and the like ) to give a com substituent in a solvent ( e . g . , ether such as tetrahydrofuran 
pound having methanesulfonyloxy as the corresponding 45 and the like , aromatic hydrocarbon such as toluene and the 
substituent . This is reacted in a solvent ( e . g . , alkylnitrile like , or a mixed solvent thereof ) in the presence of phthal 
such as acetonitrile and the like ) , in the presence of an excess imide , in the presence of triarylphosphine such as triphenyl 
amount of the corresponding optionally substituted amine in phosphine and the like , in the presence of dialkyl azodicar 
the presence or absence of an additive ( e . g . , alkali metal boxylate such as diisopropyl azodicarboxylate and the like . 
iodide such as sodium iodide and the like ) , whereby com - 50 [ Production of Intermediate Compound ] 
pound ( 1 ) having optionally substituted amino as a substitu - Of the aforementioned compound ( VII ) of the present 
ent can be produced . invention , a compound represented by the formula ( VII - a ) : Method 23 : 
Compound ( I ) having carbobenzoxyamino as a substitu 

ent can be produced from compound ( I ) having hydroxy as 55 ( VII - a ) 
a substituent , according to a method describe below . Com 
pound ( I ) having hydroxy as a substituent is reacted in a 
solvent ( e . g . , ether such as tetrahydrofuran and the like , 
aromatic hydrocarbon such as toluene and the like , or a R5 — N 
mixed solvent thereof ) in the presence of diphenylphospho - 60 
ryl azide , in the presence of triarylphosphine such as triph 
enylphosphine and the like , in the presence of dialkyl R4 S ANH , 
azodicarboxylate such as diethyl azodicarboxylate and the 
like to give a compound having an azide group as the 
corresponding substituent . This is reacted in a solvent ( e . g . , 65 wherein the symbols are as defined above , can be produced , 
alkylalcohol such as methanol and the like ) , in the presence for example , by the method shown in the following scheme 
of tin ( II ) chloride to give a compound having amino as a 1 . 
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and examples thereof include ether such as tetrahydrofuran , 
Scheme 1 : 1 , 4 - dioxane , 1 , 2 - dimethoxyethane and the like . 

The amount of compound ( 1 - 2 ) to be used in this reaction 
is 0 . 5 - 2 . 0 mol , preferably 0 . 9 - 1 . 0 mol , per 1 mol of com 

5 pound ( 1 - 1 ) . The amount of the condensation agent to be 
used is 0 . 8 - 3 . 0 mol , preferably 1 . 0 - 1 . 1 mol , per 1 mol of 
compound ( 1 - 1 ) . The amount of the base to be used is 
1 . 5 - 5 . 0 mol , preferably 2 . 0 - 2 . 5 mol , per 1 mol of compound 

( 1 - 2 ) ( 1 - 1 ) . This reaction can be performed at - 20 - 60° C . , pref 
step 1 - 1 10 erably 0 - 30° C . 

Step 1 - 2 : 
OH Compound ( 1 - 4 ) or a salt thereof can be produced by 

( 1 - 1 ) reacting compound ( 1 - 3 ) , in a solvent in the presence of a 
sulfating agent , in the presence of a base and , when desired , 

15 converting the resultant product to a salt thereof . 
Examples of the sulfating agent include Lawesson ' s 

RN reagent ( 2 , 4 - bis ( 4 - methoxyphenyl ) - 1 , 3 , 2 , 4 - dithiadiphos 
step 1 - 2 phetane - 2 , 4 - disulfide ) . Examples of the base include amine 

such as triethylamine , N , N - diisopropylethylamine , pyridine 
20 and the like . The solvent may be any as long as it does not 

influence the reaction , and examples thereof include aro 
matic hydrocarbon such as toluene , xylene and the like ; 
ether such as tetrahydrofuran , 1 , 4 - dioxane , 1 , 2 - dimethoxy 
ethane and the like . 

RS - N The amount of the sulfating agent to be used in this 
reaction is 0 . 4 - 2 . 0 mol , preferably 0 . 5 - 0 . 7 mol , per 1 mol of step 1 - 3 
compound ( 1 - 3 ) . The amount of the base to be used is 1 . 0 - 20 
mol , preferably 2 . 0 - 7 . 0 mol , per 1 mol of compound ( 1 - 3 ) . 
This reaction can be performed at 50 - 180° C . , preferably ( 1 - 4 ) 30 80 - 130° C . 
Step 1 - 3 : 
Compound ( 1 - 5 ) can be produced by hydrolysis of com H2N — R pound ( 1 - 4 ) by a conventional method . 
The hydrolysis can be performed by , for example , treating Y OH - step 1 - 4 35 compound ( 1 - 4 ) with a base in a solvent . 
Examples of the base include alkali metal hydroxide such 

R4 s NH , as sodium hydroxide , potassium hydroxide and the like . The 
( 1 - 5 ) solvent may be any as long as it does not influence the 

reaction , and examples thereof include alkylalcohol such as 
40 methanol , ethanol , isopropylalcohol and the like ; water ; or a 

mixed solvent thereof . 
The amount of the base to be used in this reaction is 

RS - N 1 . 0 - 10 mol , preferably 2 . 0 - 5 . 0 mol , per 1 mol of compound 
( 1 - 4 ) . This reaction can be performed at 20 - 100° C . , pref 

45 erably 60 - 90° C . 
Step 1 - 4 : 

( VII - a ) Compound ( VII - a ) can be produced by reacting com 
pound ( 1 - 5 ) and compound ( 1 - 6 ) or a salt thereof in a solvent 
in the presence of a condensation agent , in the presence or 

in the scheme , Gº is alkyl , and other symbols are as defined 50 absence of an activator , in the presence or absence of a base . 
above . Examples of the condensation agent include carbodiimide 
Compound ( 1 - 1 ) and compound ( 1 - 2 ) are reacted to give such as 1 - ( 3 - dimethylaminopropyl ) - 3 - ethylcarbodiimide 

compound ( 1 - 3 ) . This is cyclized to give compound ( 1 - 4 ) or hydrochloride ( EDC hydrochloride ) and the like , uronium 
a salt thereof . This is converted to give compound ( 1 - 5 ) . salt such as 0 - ( 7 - azabenzotriazol - 1 - yl ) - N , N , N ' , N ' - tetram 
This is reacted with compound ( 1 - 6 ) to give compound 55 ethyluronium hexafluorophosphate ( HATU ) and the like . 
( VII - a ) . Examples of the activator include 1 - hydroxybenzotriazole 
Step 1 - 1 : monohydrate ( HOBt monohydrate ) . The solvent may be any 
Compound ( 1 - 3 ) can be produced by reacting compound as long as it does not influence the reaction , and examples 

( 1 - 1 ) and compound ( 1 - 2 ) in a solvent in the presence of a thereof include amide such as N , N - dimethylformamide , 
condensation agent , in the presence of a base . 60 N , N - dimethylacetamide , 1 , 3 - dimethyl - 2 - imidazolidinone , 

Examples of the condensation agent include chloroformic N - methylpyrrolidone and the like . 
acid alkyl ester such as methyl chloroformate , ethyl chlo - The amount of compound ( 1 - 6 ) to be used in this reaction 
roformate , propyl chloroformate , isopropyl chloroformate , is 0 . 5 - 10 mol , preferably 1 . 0 - 5 . 0 mol , per 1 mol of com 
butyl chloroformate , isobutyl chloroformate and the like . pound ( 1 - 5 ) . The amount of the condensation agent to be 
Examples of the base include amine such as triethylamine , 65 used is 1 . 0 - 10 mol , preferably 1 . 2 - 5 . 0 mol , per 1 mol of 
N , N - diisopropylethylamine , pyridine and the like . The sol - compound ( 1 - 5 ) . The amount of the activator to be used is 
vent may be any as long as it does not influence the reaction , 1 . 0 - 10 mol , preferably 1 . 2 - 5 . 0 mol , per 1 mol of compound 

RS ( 1 - 6 ) 
?? 

A - 2 
0 

NRI N 
' s Pa NH2 

und 
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( XVII ) . The amount of the base to be used is 1 . 0 - 20 mol , mol , per 1 mol of compound ( VII - a ) . The amount of the base 
preferably 1 . 2 - 10 mol , per 1 mol of compound ( 1 - 5 ) . This to be used is 1 . 0 - 10 mol , preferably 1 . 1 - 5 . 0 mol , per 1 mol 
reaction can be performed at 0 - 50° C . , preferably 10 - 300° C . of compound ( VII - a ) . This reaction can be performed at 
Of the aforementioned compound ( VI ) of the present 0 - 50° C . , preferably 10 - 30° C . 

invention , a compound represented by the formula ( VI - a ) : 5 The reactive derivative of compound ( 2 - 1 ) to be used can 
be a commercially available reactive derivative . 

( VI - a ) Alternatively , the reactive derivative of compound ( 2 - 1 ) 
- Z can be produced by reacting compound ( 2 - 1 ) or a salt 

10 thereof , in a solvent or without solvent , in the presence of a 
halogenating agent , in the presence or absence of an acti 

R5 — N vator . 
Examples of the halogenating agent include oxalyl chlo 

ride , thionyl chloride . Examples of the activator include s NH N , N - dimethylformamide . The solvent may be any as long as 
it does not influence the reaction , and examples thereof 

OR include halogenohydrocarbon such as methylene chloride , 
chloroform , 1 , 2 - dichloroethane and the like ; alkylnitrile 

wherein the symbols are as defined above , can be produced , 20 such as acetonitrile , propionitrile and the like . 
for example , by the method shown in the following scheme The amount of the halogenating agent to be used in this 

reaction is 0 . 5 - 2 . 0 mol , preferably 0 . 8 - 1 . 2 mol , per 1 mol of 
compound ( 2 - 1 ) or a salt thereof . The amount of the acti 
vator to be used is a catalytic amount of 1 mol of compound 

Scheme 2 : 25 ( 2 - 1 ) or a salt thereof . This reaction can be performed at 
0 - 100° C . , preferably 10 - 30° C . 

Az Of the aforementioned compound ( IX ) of the present 
HO R2 invention , a compound represented by the formula ( IX - a ) : 

RS - N ( 2 - 1 ) ( 2 - 1 ) 30 
step 2 - 1 

( IX - a ) 

15 

/ P 30 

R4 ' S NH2 om ( VII - a ) 
35 

1 - Z RS - N N RI 

R N R4 X Góa Hoa NR ? 
40 

S NH ?? wherein G?a is alkylsulfinyl or alkylsulfonyl , and other 
symbols are as defined above , can be produced , for example , 
by the method shown in the following Scheme 3 . 0 R2 

( VI - a ) 45 

S 

Gos 
N R 

I T NH 
( 3 - 1 ) ( 3 - 1 ) 

step 3 - 1 step 3 - 1 
X SNH , 

( VII ) 

Scheme 3 : 
[ in the scheme , the symbols are as defined above . ] 
Compound ( VI - a ) can be produced by reacting compound 

AZ ( VII - a ) and compound ( 2 - 1 ) or a reactive derivative thereof . 50 ( A 
Step 2 - 1 : 
Compound ( VI - a ) can be produced by treating compound 

( VII - a ) and compound ( 2 - 1 ) as in the aforementioned RS - N 
Scheme 1 , step 1 - 4 . 

Alternatively , compound ( VI - a ) can be produced by react - 55 R4 
ing compound ( VII - a ) and a reactive derivative of the 
above - mentioned compound ( 2 - 1 ) in a solvent in the pres 
ence of a base . 
Examples of the base include amine such as triethylam 

ine , N , N - diisopropylethylamine , pyridine and the like . The 60 
solvent may be any as long as it does not influence the 
reaction , and examples thereof include halogenohydrocar 
bon such as methylene chloride , chloroform , 1 , 2 - dichlo 
roethane and the like ; alkylnitrile such as acetonitrile , pro 
pionitrile and the like ; or a mixed solvent thereof . 65 

The amount of the reactive derivative of compound ( 2 - 1 ) 
to be used in this reaction is 1 . 0 - 5 . 0 mol , preferably 1 . 1 - 3 . 0 

- Z 

G11 - G12 
( 3 - 3 ) PI 

step 3 - 2 

4 X N SH 
( 3 - 2 ) 
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When compound ( IX - a ) wherein G?a is alkylsulfinyl is 
produced in this reaction , the amount of the oxidant to be 
used is 0 . 9 - 1 . 5 mol , preferably 1 . 0 - 1 . 2 mol , per 1 mol of 
compound ( 3 - 4 ) . When compound ( IX - a ) wherein Góa is 

5 alkylsulfonyl is produced in this reaction , the amount of the 
step 3 - 3 oxidant to be used is 2 . 0 - 5 . 0 mol , preferably 2 . 4 - 3 . 5 mol , per 

1 mol of compound ( 3 - 4 ) . This reaction can be performed at 
- 20 to 30° C . , preferably - 10 to 10° C . 

The aforementioned compound ( II ) of the present inven 
tion can be produced from compound ( I - z ) having carboben 
zoxy by , for example , a method shown in the following 
Scheme 4 . 

R4 85 

VR 
v? SG 

( 3 - 4 ) 10 

RS - N A 
- 

15 
Scheme 4 : 

R4 75 N Goa Goa 

( IX - a ) 

R 
X ! 

2 - PI 

- 

30 R $ _ 12 - R / 
( i 14 - 13 

C . 

[ in the scheme , Góa is alkylsulfinyl or alkylsulfonyl , Gº is 
alkyl , Glº is alkali metal , G ? l is alkyl , G12 is a leaving group , 
and other symbols are as defined above . ] step 4 - 1 
Compound ( VII ) and compound ( 3 - 1 ) are reacted to give 

compound ( 3 - 2 ) . This is reacted with compound ( 3 - 3 ) to 25 
give compound ( 3 - 4 ) . The compound ( 3 - 4 ) is oxidized , R4 whereby compound ( IX - a ) can be produced . 
Step 3 - 1 : ( I - z ) 

Compound ( 3 - 2 ) can be produced by reacting compound 
( VII ) and compound ( 3 - 1 ) in a solvent . 

The alkali metal for G?º is preferably sodium or potas 
sium , and potassium is particularly preferable . The solvent 
may be any as long as it does not influence the reaction , and 
examples thereof include alkylalcohol such as methanol , 
ethanol , isopropylalcohol and the like . The amount of com - 35 
pound ( 3 - 1 ) to be used in this reaction is 1 . 0 - 10 mol , 
preferably 2 . 0 - 5 . 0 mol , per 1 mol of compound ( VII ) . This [ in the scheme , the symbols are as defined above . ] reaction can be performed at 40 - 150° C . , preferably 60 - 100° 

Compound ( II ) can be produced by de - carbobenzoxy 
Step 3 - 2 : 40 lation of compound ( 1 - z ) by a conventional method . 
Compound ( 3 - 4 ) can be produced by reacting compound Compound ( II ) can be produced by , for example , treating 

( 3 - 2 ) and compound ( 3 - 3 ) in a solvent in the presence of a compound ( I - z ) with iodosilane in a solvent in the presence 
base . or absence of a silane compound . The alkyl for Gl is preferably C . - C . alkyl , and particu 
larly preferably methyl . Examples of the leaving group for 45 Examples of iodosilane include iodotrialkylsilane such as 
Gl2 include halogen atom ( particularly , iodine atom ) . trimethylsilyl iodide and the like . Examples of the silane 
Examples of the base include alkali metal carbonate such as compound include trialkylsilane such as triethylsilane and 
potassium carbonate , cesium carbonate , sodium carbonate the like . The solvent may be any as long as it does not 
and the like . The solvent may be any as long as it does not influence the reaction , and examples thereof include alkyl 
influence the reaction , and examples thereof include amide 50 nitrile such as acetonitrile , propionitrile and the like . 
such as N , N - dimethylformamide , N , N - dimethylacetamide , The amount of iodosilane to be used in this reaction is 
1 , 3 - dimethyl - 2 - imidazolidinone , N - methylpyrrolidone and 1 . 0 - 10 mol , preferably 1 . 5 - 5 . 0 mol , per 1 mol of compound 
the like . ( I - z ) . The amount of the silane compound to be used is 

The amount of compound ( 3 - 3 ) to be used in this reaction 1 . 0 - 20 mol , preferably 3 . 0 - 10 mol , per 1 mol of compound 
is 1 . 0 - 5 . 0 mol , preferably 1 . 2 - 1 . 8 mol , per 1 mol of com - 55 ( I - z ) . This reaction can be performed at 0 - 50° C . , preferably 
pound ( 3 - 2 ) . The amount of the base to be used is 1 . 0 - 5 . 0 10 - 30° C . 
mol , preferably 1 . 2 - 1 . 8 mol , per 1 mol of compound ( 3 - 2 ) . Compound ( II ) can be produced by treating compound This reaction can be performed at 0 - 50° C . , preferably ( I - z ) with palladium hydroxide carbon under a hydrogen 10 - 40° C . atmosphere , in a solvent ( e . g . , methanol ) . Step 3 - 3 : 
Compound ( IX - a ) can be produced by treating compound Alternatively , compound ( 11 ) can be produced by treating 

( 3 - 4 ) with an oxidant in a solvent . compound ( I - z ) with an acid ( e . g . , hydrogen bromide - acetic 
Examples of the oxidant include methachloroperbenzoic acid solution , sulfuric acid - acetic acid solution ) in a solvent 

acid ( mCPBA ) . The solvent may be any as long as it does ( e . g . , methylene chloride , acetic acid , or a mixed solvent 
not influence the reaction , and examples thereof include 65 thereot ) . 
halogenohydrocarbon such as methylene chloride , chloro - Of the aforementioned compound ( II ) of the present 
form , 1 , 2 - dichloroethane and the like . invention , a compound represented by the formula ( II - a ) : 

60 
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24 s p = 43 x4 

RSG ' s 

Step 5 - 1 : 
( II - a ) In the same manner as in the aforementioned Scheme 2 , 

step 2 - 1 , compound ( 5 - 3 ) can be produced by converting 
compound ( 5 - 2 ) to a reactive derivative of compound ( 5 - 2 ) , 

?? and reacting the reactive derivative with compound ( 5 - 1 ) . 
Step 5 - 2 : 
Compound ( 5 - 4 ) can be produced in the same manner as 

in the aforementioned Scheme 1 , step 1 - 2 by reacting 
compound ( 5 - 3 ) in a solvent in the presence of a sulfating 

wherein the symbols are as defined above , can be produced 10 agent , in the presence of a base . 
by , for example , a method shown in the following Scheme ethod shown in the following Scheme Step 5 - 3 : Step 5 - 3 : 
5 - 1 or 5 - 2 . Compound ( II - a ) can be produced by removing the pro 

tecting groups Gl3 and G15 of compound ( 5 - 4 ) by a is 
conventional method , each according to the kind of the Scheme 5 - 1 : 15 protecting group used . 
When methyl , methoxybenzyl , or dimethoxybenzyl is 

used as the protecting group G13 , for example , the protecting RS - group can be removed by treating compound ( 5 - 4 ) with 
trialkylsilane ( e . g . , triethylsilane ) and iodotrialkylsilane 

R4 OH 20 ( e . g . , trimethylsilyl iodide ) in a solvent ( e . g . , alkylnitrile 
such as acetonitrile and the like ) . ( 5 - 2 ) 

IN When carbobenzoxy is used as the protecting group G ' s , 
for example , the protecting group can be removed by 
treating compound ( 5 - 4 ) with trialkylsilane ( e . g . , triethylsi 
lane ) and iodotrialkylsilane ( e . g . , trimethylsilyl iodide ) in a 
solvent ( e . g . , alkylnitrile such as acetonitrile and the like ) . 

RS When tert - butoxycarbonyl is used as the protecting group 
G?s , for example , the protecting group can be removed by 
treating compound ( 5 - 4 ) with an acid ( e . g . , trifluoroacetic 

30 acid ) in a solvent ( e . g . , halogenohydrocarbon such as meth N step 5 - 2 ylene chloride and the like ) , or without solvent . 
When nitrophenylsulfonyl is used as the protecting group 

Gls , for example , the protecting group can be removed by 
( 5 - 3 ) treating compound ( 5 - 4 ) with arylthiol ( e . g . , methylben 

zenethiol ) in a solvent ( e . g . , alkylnitrile such as acetonitrile 
and the like ) , in the presence of a base ( e . g . , alkali metal 
carbonate such as cesium carbonate and the like ) R - N N step 5 - 3 

13 
0 - 

SUN ( 5 - 2 ) 
step 5 - 1 

614 to = 13 
( 5 - 1 ) 

GIS 0 - 613 

- 2 

G14 

0613 

R4 sy 40 Scheme 5 - 2 : 

( 5 - 4 ) 
02N HN 

NH NH 

R5 TZ step 5 - 4 I step 5 - 5 
CNH 45 

ty = f f = ts 
S x4 ( 5 - 5 ) ( 5 - 6 ) P3 

( II - a ) G15 
R — N 50 

OH 
H2N , H2N 

R4 
( 5 - 2 ) 

step 5 - 6 | – CNH 
I step 5 - 6 

G14a 

[ In the Scheme , G13 is a hydroxy - protecting group , G14 is a 
leaving group , G? ) is amino - protecting group , and other 
symbols are as defined above . ] 
Compound ( 5 - 1 ) and compound ( 5 - 2 ) are reacted to give 

compound ( 5 - 3 ) . The compound ( 5 - 3 ) is subjected to cycl - 55 
ization reaction to give compound ( 5 - 4 ) . This is deprotected 
to give compound ( II - a ) . 
As the hydroxy - protecting group for G13 , conventionally 

used hydroxy - protecting groups can be used and , for 
example , methyl , methoxybenzyl , dimethoxybenzyl can be 60 
mentioned . As the leaving group for G14 , conventionally 
used leaving groups can be used and , for example , a halogen 
atom ( particularly , chlorine atom , bromine atom ) can be 
mentioned . As the amino - protecting group for G ' ) , conven 
tionally - used amino - protecting groups can be used and , for 65 
example , carbobenzoxy , tert - butoxycarbonyl , nitrophenyl 
sulfonyl can be mentioned . 

( 5 . 7 
G1s ps RS 

N G130H 
( 5 - 9 ) 

step 5 - 7 RA NH 

G14a port x4 
( 5 - 8 ) 
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- continued Step 5 - 5 : 
Compound ( 5 - 7 ) can be produced by treating compound 

( 5 - 6 ) with a halogenating agent ( e . g . , N - halogenosuccinim 
ide ) corresponding to G14a in a solvent ( e . g . , amide such as 

5 N , N - dimethylformamide and the like ) . 
The amount of the halogenating agent to be used in this 

reaction is 0 . 9 - 3 . 0 mol , preferably 1 . 0 - 2 . 0 mol , per 1 mol of 
G14a x4 compound ( 5 - 6 ) . This reaction can be performed at - 20 

100° C . , preferably 0 - 60° C . 
Step 5 - 6 : 

G11 - G12 In the same manner as in the aforementioned Scheme 2 , 
( 5 - 12 ) step 2 - 1 , compound ( 5 - 8 ) can be produced by converting 

step 5 - 9 compound ( 5 - 2 ) to a reactive derivative of compound ( 5 - 2 ) , 
and reacting the reactive derivative with compound ( 5 - 7 ) . 
Step 5 - 7 : 

15 Compound ( 5 - 10 ) can be produced by reacting compound ( 5 - 11 ) ( 5 - 8 ) and compound ( 5 - 9 ) in a solvent ( e . g . , ether such as 
tetrahydrofuran and the like ) in the presence of azodicar 
boxylic acid ester ( e . g . , diisopropyl azodicarboxylate ) , in the 

R3 - N presence of triarylphosphine ( e . g . , triphenylphosphine ) . 
20 The amount of compound ( 5 - 9 ) to be used in this reaction 

is 0 . 9 - 5 . 0 mol , preferably 1 . 0 - 2 . 0 mol , per 1 mol of com 
R4 S pound ( 5 - 8 ) . The amount of azodicarboxylic acid ester to be 

used is 0 . 9 - 5 . 0 mol , preferably 1 . 0 - 2 . 0 mol , per 1 mol of 
( 5 - 13 ) compound ( 5 - 8 ) . The amount of triarylphosphine to be used 

is 0 . 9 - 5 . 0 mol , preferably 1 . 0 - 2 . 0 mol , per 1 mol of com G130H pound ( 5 - 8 ) . This reaction can be performed at 0 - 120° C . , R5 — N ( 5 - 9 ) preferably 15 - 80° C . 
step 5 - 11 Step 5 - 8 : 

Compound ( 5 - 11 ) can be produced in the same manner as R4 S in Scheme 1 , step 1 - 2 , by reacting compound ( 5 - 10 ) in a 
solvent in the presence of a sulfating agent , in the presence 
of a base . 
Step 5 - 9 : 
Compound ( 5 - 13 ) can be produced in the same manner as 

RS — N in Scheme 3 , step 3 - 2 , by reacting compound ( 5 - 11 ) and 
35 compound ( 5 - 12 ) in a solvent in the presence of a base . 

Step 5 - 10 : 
Compound ( 5 - 14 ) can be produced in the same manner as 

( 5 - 4 ) in Scheme 3 , step 3 - 3 , by treating compound ( 5 - 13 ) with an 
oxidant in a solvent . 

40 Step 5 - 11 : 
Compound ( 5 - 4 ) can be produced by reacting compound 

( 5 - 14 ) and compound ( 5 - 9 ) in a solvent ( e . g . , amide such as 
N , N - dimethylformamide and the like ) , in the presence of a 
base ( e . g . , alkali metal hydride such as sodium hydride and 

45 the like ) . ( II - a ) The amount of compound ( 5 - 9 ) to be used in this reaction 
is 0 . 9 - 5 . 0 mol , preferably 1 . 0 - 2 . 0 mol , per 1 mol of com 

[ In the Scheme , Gl4a is a halogen atom , and other symbols pound ( 5 - 14 ) . The amount of the base to be used is 0 . 9 - 5 . 0 
are as defined above . ] mol , preferably 1 . 0 - 2 . 0 mol , per 1 mol of compound ( 5 - 14 ) . 

Compound ( 5 - 5 ) is reduced to give compound ( 5 - 6 ) . This 50 This reaction can be performed at - 40 - 80° C . , preferably 
is converted to give compound ( 5 - 7 ) . This is reacted with - 20 - 40° C . 
compound ( 5 - 2 ) to give compound ( 5 - 8 ) . This is reacted S tep 5 - 12 : 
with compound ( 5 - 9 ) to give compound ( 5 - 10 ) . This is Compound ( II - a ) can be produced in the same manner as 
converted to give compound ( 5 - 11 ) . This is reacted with in Scheme 5 - 1 , step 5 - 3 , by removing the protecting group 
compound ( 5 - 12 ) to give compound ( 5 - 13 ) . The compound 55 of compound ( 5 - 4 ) by a conventional method . 
( 5 - 13 ) is oxidized to give compound ( 5 - 14 ) . This is reacted Of the aforementioned compound ( II ) of the present 
with compound ( 5 - 9 ) to give compound ( 5 - 4 ) . This is invention , a compound represented by the formula ( II - b ) : 
deprotected to give compound ( II - a ) 
Step 5 - 4 : 

Compound ( 5 - 6 ) can be produced by reacting compound ( II - b ) ( 5 - 5 ) in a solvent ( e . g . , mixed solvent of alkylalcohol such 60 
as methanol and the like and halogenohydrocarbon chloro 
form and the like ) , in the presence of palladium carbon , 
under a hydrogen atmosphere . 

The amount of palladium carbon to be used in this 
reaction is 0 . 001 - 1 . 0 mol , preferably 0 . 01 - 0 . 5 mol , per 1 mol 65 
of compound ( 5 - 5 ) . This reaction can be performed at 0 - 80° 
C . , preferably 20 - 60° C . 
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wherein the symbols are as defined above , can be produced , 
for example , by a method shown in the following Schemes 
6 - 1 , 6 - 2 . 

RS - N im ad ve i 1 
step 6 - 3 

Scheme 6 - 1 : 
s NH2 CN 

( 6 - 4 ) 
HN 10 

G15 RS - N 
H2N - R 

( 6 - 6 ) 
step 6 - 4 

OH R - N ( 6 - 2 ) 
step 6 - 1 ' s NH NH2 15 OH set : sok 
a . Tada 

R4 
( 6 - 1 ) 

( 6 - 5 ) 

GIS R — N Ri 
20 

RS - N 
step 6 - 2 

CN NH2 
( 6 - 7 ) 

( 6 - 3 ) 

Scheme 6 - 2 : 

/ R5 _ N P 

NH 
NH NH 

0 R2 
( 6 - 9 ) 

step 6 - 6 HO R2 
( 6 - 8 ) 

step 6 - 5 / 
0 

R - N R R o 
( 6 - 11a ) 

R5 — N 
N VR 

S NH2 65 S NP R2 0 - 6S 
( 6 - 7 ) ó ( 6 - 10 ) 

( 6 - IIb ) step 6 - 7 
step 6 - 8 

RS _ VR 
s N R2 
( II - b ) 
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[ In the Scheme , the symbols are as defined above . ] 
Compound ( 6 - 1 ) and compound ( 6 - 2 ) are reacted to give Scheme 7 : 

compound ( 6 - 3 ) . This is cyclized to give compound ( 6 - 4 ) or 
a salt thereof . This is converted to give compound ( 6 - 5 ) . 
This is reacted with compound ( 6 - 6 ) to give compound 5 NH2 
( 6 - 7 ) . This is reacted with compound ( 6 - 8 ) or a reactive H2N N 
derivative thereof to give compound ( 6 - 9 ) . This is cyclized 
to give compound ( 6 - 10 ) . This is converted to give com RS - N ( 7 - 2 ) 
pound ( II - b ) . step 7 - 1 

Alternatively , compound ( 6 - 7 ) and compound ( 6 - 11a ) or 10 R4 OH compound ( 6 - 11b ) are reacted to give compound ( 6 - 10 ) . 
( 7 - 1 ) This is converted to give compound ( II - b ) . 

Step 6 - 1 : 
Compound ( 6 - 3 ) can be produced in the same manner as R3 - N - N 

in Scheme 1 , step 1 - 1 , by reacting compound ( 6 - 1 ) and 15 - NH step 7 - 2 
compound ( 6 - 2 ) in a solvent in the presence of a conden 
sation agent , in the presence of a base . 
Step 6 - 2 : 
Compound ( 6 - 4 ) or a salt thereof can be produced in the 

same manner as in Scheme 1 , step 1 - 2 , by reacting com - 20 
pound ( 6 - 3 ) in a solvent in the presence of a sulfating agent , 
in the presence of a base and , when desired , converting the 
resultant product to a salt thereof . 
Step 6 - 3 : R5 - N ( 7 - 5 ) Compound ( 6 - 5 ) can be produced in the same manner as 25 step 7 - 3 in Scheme 1 , step 1 - 3 , by hydrolysis of compound ( 6 - 4 ) or 
a salt thereof by a conventional method . 
Step 6 - 4 : 
Compound ( 6 - 7 ) can be produced in the same manner as 

in Scheme 1 , step 1 - 4 , by reacting compound ( 6 - 5 ) and 30 
compound ( 6 - 6 ) or a salt thereof in a solvent in the presence R $ — N 
of a condensation agent , in the presence or absence of an 
activator , in the presence or absence of a base . 
Step 6 - 5 : SNR2 
Compound ( 6 - 9 ) can be produced in the same manner as 35 ( 7 - 6 ) in Scheme 2 , step 2 - 1 , by reacting compound ( 6 - 7 ) and 

compound ( 6 - 8 ) or a reactive derivative thereof . 
Step 6 - 6 : 
Compound ( 6 - 10 ) can be produced by reacting compound 

( 6 - 9 ) in a solvent in the presence of a condensation agent , in 40 
the presence of a base , in the same manner as in the method SNR2 
of producing compound ( I - d ) from compound ( VI ) . 
Step 6 - 7 : 
Compound ( II - b ) can be produced in the same manner as 

in Scheme 5 , step 5 - 3 , by removing the protecting group G 45 [ In the Scheme , G16 is alkyl , and other symbols are as 
of compound ( 6 - 10 ) , by a conventional method according to defined above . ) 
the kind of the protecting group used . Compound ( 7 - 1 ) and compound ( 7 - 2 ) are reacted to give 
Step 6 - 8 : compound ( 7 - 3 ) . This is cyclized to give compound ( 7 - 4 ) . Compound ( 6 - 10 ) can be produced by reacting compound This is reacted with compound ( 7 - 5 ) to give compound 
( 6 - 7 ) with compound ( 6 - 11a ) or compound ( 6 - 11b ) , in the 30 ( 7 - 6 ) . This is converted to give compound ( Il - c ) . 
same manner as in the method of producing compound ( 1 - d ) Step 7 - 1 : from compound ( VII ) and compound ( VIII - a ) or compound Compound ( 7 - 3 ) can be produced by reacting compound ( VIII - b ) . 
Of the aforementioned compound ( II ) of the present ( 7 - 1 ) and compound ( 7 - 2 ) in a solvent in the presence of a 

invention , a compound represented by the formula ( Il - c ) : 55 condensation agent , in the presence or absence of an acti 
vator , in the presence or absence of a base . 

Examples of the condensation agent include carbodiimide 
such as 1 - ( 3 - dimethylaminopropyl ) - 3 - ethylcarbodiimide 
hydrochloride ( EDC hydrochloride ) and the like . Examples 

60 of the activator include 1 - hydroxybenzotriazole monohy 
N N drate ( HOBt monohydrate ) . The solvent may be any as long 

as it does not influence the reaction , and examples thereof 
4 s include amide such as N , N - dimethylformamide , N , N - dim R2 ethylacetamide , 1 , 3 - dimethyl - 2 - imidazolidinone , N - methyl 

65 pyrrolidone and the like . 
wherein the symbols are as defined above , can be produced , The amount of compound ( 7 - 2 ) to be used in this reaction 
for example , by a method shown in the following Scheme 7 . is 0 . 5 - 2 . 0 mol , preferably 0 . 8 - 1 . 5 mol , per 1 mol of com 

Rota G15 

step 7 - 4 

RS - N 

( II - C ) 

( II - c ) 

RS _ N 



US 10 , 065 , 972 B2 
79 80 

- continued 

R ! 
NH 

HO R2 
( 8 - 4 ) 

step 8 - 2 
Gia 

X5NH2 
( 8 - 3 ) 

pound ( 7 - 1 ) . The amount of the condensation agent to be 
used is 1 . 0 - 2 . 0 mol , preferably 1 . 1 - 1 . 5 mol , per 1 mol of 
compound ( 7 - 1 ) . The amount of the activator to be used is 
1 . 0 - 2 . 0 mol , preferably 1 . 1 - 1 . 5 mol , per 1 mol of compound 
( 7 - 1 ) . The amount of the base to be used is 1 . 0 - 2 . 0 mol , 5 
preferably 1 . 1 - 1 . 5 mol , per 1 mol of compound ( 7 - 1 ) . This 
reaction can be performed at 0 - 50° C . , preferably 10 - 30° C . 
Step 7 - 2 : 
Compound ( 7 - 4 ) can be produced by reacting compound 10 

( 7 - 3 ) in a solvent in the presence of an acid . 
Examples of the acid include alkylsulfonic acid such as 

methanesulfonic acid and the like . The solvent may be any 
as long as it does not influence the reaction , and examples 
thereof include aromatic hydrocarbon such as toluene , 
xylene and the like . 

The amount of the acid to be used in this reaction is 
1 . 0 - 5 . 0 mol , preferably 1 . 2 - 1 . 8 mol , per 1 mol of compound 
( 7 - 3 ) . This reaction can be performed at 50 - 180° C . , pref - 20 
erably 80 - 150° C . 
Step 7 - 3 : 

Compound ( 7 - 6 ) can be produced by reacting compound 
( 7 - 4 ) and compound ( 7 - 5 ) without solvent in the presence of 25 
an acid . 

Examples of the acid include sulfuric acid . 
The amount of compound ( 7 - 5 ) to be used in this reaction 

is 0 . 9 - 5 . 0 mol , preferably 1 . 2 - 2 . 0 mol , per 1 mol of com - 20 
pound ( 7 - 4 ) . The amount of the acid to be used is 10 - 200 
mol , preferably 40 - 80 mol , per 1 mol of compound ( 7 - 4 ) . 
This reaction can be performed at 30 - 120° C . , preferably 
60 - 1000° C . 
Step 7 - 4 : 
Compound ( II - c ) can be produced in the same manner as 

in Scheme 5 , step 5 - 3 by removing the protecting group Gs 
of compound ( 7 - 6 ) by a conventional method according to 
the kind of the protecting group used . 
Of the aforementioned compound ( XI ) of the present 

invention , a compound represented by the formula ( XI - a ) : 

7a 

NH step 8 - 3 

07R 
( 8 - 5 ) 

35 

40 

VR Gia 

( XI - a ) 45 ( XI - a ) 

VR Gia 

50 50 N = 
a [ In the Scheme , the symbols are as defined above . ] 
Compound ( 8 - 1 ) and compound ( 8 - 2 ) are reacted to give 

wherein Gta is a halogen atom , and other symbols are as compound ( 8 - 3 ) . This is reacted with compound ( 8 - 4 ) or a 
defined above , can be produced , for example , by a method reactive derivative thereof to give compound ( 8 - 5 ) . This is 
shown in the following Scheme 8 . cyclized to give compound ( XI - a ) . 

Step 8 - 1 : 
Scheme 8 : Compound ( 8 - 3 ) can be produced in the same manner as 

in Scheme 1 , step 1 - 4 , by reacting compound ( 8 - 1 ) and 
60 compound ( 8 - 2 ) or a salt thereof in a solvent in the presence 

of a condensation agent , in the presence or absence of an 
( 8 - 2 ) activator , in the presence or absence of a base . 

step 8 - 1 Step 8 - 2 : 
65 Compound ( 8 - 5 ) can be produced in the same manner as 

( 8 - 1 ) in Scheme 2 , step 2 - 1 , by reacting compound ( 8 - 3 ) and 
compound ( 8 - 4 ) or a reactive derivative thereof . 

HUNGRI 
OH Ga _ T 

xs NH2 
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Scheme 10 : 

R56 _ # 

Step 8 - 3 : 
Compound ( XI - a ) can be produced by reacting compound 

( 8 - 5 ) in a solvent in the presence of a condensation agent , in 
the presence of a base , in the same manner as in the method 
of producing compound ( I - d ) from compound ( VI ) . 

The aforementioned compound ( XII ) in the present inven 
tion can be produced , for example , by a method shown in the 
following Scheme 9 . 

NH 

R41 G2 - 0 
( 10 - 2 ) 

step 10 - 1 
10 R56 - N G2 - OH 

( 10 - 1 ) NH 

R46 
( XII - a ) 

Scheme 9 : ? 

AZ 

R56 _ FO 20 
NH 

R46 
R45 

25 

HO 
R56 - N ( 9 - 2 ) [ In the Scheme , the symbols are as defined above . ] 

steps 9 - 1 NH Step 10 - 1 : 
( 9 - 1 ) 25 Compound ( XII - a ) can be produced by reacting com 

( XII ) pound ( 10 - 1 ) with a carbonylating agent ( e . g . , triphosgene ) 
in a solvent ( e . g . , toluene ) , in the presence of a base ( e . g . , 
pyridine ) to give a reactive intermediate , and further reacting 

30 the reactive intermediate with compound ( 10 - 2 ) or a salt 
thereof in a solvent ( e . g . , methylene chloride ) , in the pres 

[ In the Scheme , the symbols are as defined above . ] ence of a base ( e . g . , triethylamine ) . 
Compound ( XII ) can be produced by reacting compound Of the aforementioned compound ( XIII ) of the present 

( 9 - 1 ) or a salt thereof with compound ( 9 - 2 ) or a reactive 35 invention , a compound represented by the formula ( XIII - a ) : 
derivative thereof . 
Step 9 - 1 : 
Compound ( XII ) can be produced in the same manner as 

in Scheme 2 , step 2 - 1 , by reacting compound ( 9 - 1 ) or a salt 40 
thereof with compound ( 9 - 2 ) or a reactive derivative thereof . 
Of the aforementioned compound ( XII ) of the present 

invention , a compound represented by the formula ( XII - a ) : 
45 

( XIII - a ) 

( XII - a ) 50 N - RI 
Ela 

R2 
G2 - 0 

55 
R56 - N 

NH 
R4b 

60 

wherein Ela is alkylsulfinyl , alkoxyphenylalkylsulfinyl , 
wherein the symbols are as defined above , can be produced , 65 alkylsulfonyl , or alkoxyphenylalkylsulfonyl , and other sym 
for example , by a method shown in the following Scheme bols are as defined above , can be produced , for example , by 
10 . a method shown in the following Scheme 11 . 
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Scheme 11 : 

: * HINRI OG RA HO R2 
( 11 - 4a ) ( 11 - 2 ) R / Lla POH 

step 11 - 1 step 11 - 2 X5 NI 
x5NH2 NH , Y 

( 11 - 1 ) ( 11 - 3 ) OR 
( 11 - 5 ) 

step 11 - 3 
R2 R20 

( 11 - 4b ) 
[ 22 18 12a NR 
O . I la 

1 2a 
O R2 X 5 mm 
( 11 - 4c ) 

step 11 - 5 ( 11 - 6 ) 

step 11 - 4 

VRI Elad 
N RP 

( XIII - a ) 

[ In the Scheme , Lla is alkylsulfanyl , or alkoxyphenylalkyl - not influence the reaction , and examples thereof include 
sulfanyl , L2a is alkyl , and other symbols are as defined halogenohydrocarbon such as methylene chloride , chloro 
above . ] form , 1 , 2 - dichloroethane and the like . Compound ( 11 - 1 ) and compound ( 11 - 2 ) or a salt thereof 40 When compound ( XIII - a ) wherein Ela is alkylsulfinyl or are reacted to give compound ( 11 - 3 ) . This is reacted with alkoxyphenylalkylsulfinyl is produced by this reaction , the compound ( 11 - 4a ) or a reactive derivative thereof to give amount of the oxidant to be used is 0 . 9 - 1 . 5 mol , preferably compound ( 11 - 5 ) . This is cyclized to give compound ( 11 - 6 ) . 1 . 0 - 1 . 2 mol , per 1 mol of compound ( 11 - 6 ) . When com This is oxidized to give compound ( XIII - a ) . 

Alternatively , compound ( 11 - 6 ) can be obtained by react - 45 por react . 45 pound ( XIII - a ) wherein Ela is alkylsulfonyl or alkoxyphe 
ing compound ( 11 - 3 ) and compound ( 11 - 4b ) or compound nylalkylsulfonyl is produced by this reaction , the amount of 
( 11 - 4c ) . the oxidant to be used is 2 . 0 - 5 . 0 mol , preferably 2 . 4 - 3 . 5 mol , 
Step 11 - 1 : per 1 mol of compound ( 11 - 6 ) . This reaction can be per 

Compound ( 11 - 3 ) can be produced in the same manner as formed at - 20 - 30° C . , preferably – 10 - 30° C . 
in Scheme 1 , step 1 - 4 , by reacting compound ( 11 - 1 ) and 50 Step 11 - 3 : 
compound ( 11 - 2 ) or a salt thereof in a solvent in the presence Compound ( 11 - 6 ) can be produced by reacting compound 
of a condensation agent , in the presence or absence of an ( 11 - 3 ) with compound ( 11 - 4b ) or compound ( 11 - 4c ) , in the 
activator , in the presence or absence of a base . same manner as in the method of producing compound ( I - d ) 
Step 11 - 2 : from compound ( VII ) and compound ( VIII - a ) or compound 
Compound ( 11 - 5 ) can be produced in the same manner as 55 ( hul - b ) . 

in Scheme 2 , step 2 - 1 , by reacting compound ( 11 - 3 ) and Of the aforementioned compound ( XIII ) of the present 
compound Jo ( 11 - 4a ) or a reactive derivative thereof . invention , a compound represented by the formula ( XIII - b ) : 
Step 11 - 3 : 
Compound ( 11 - 6 ) can be produced by reacting compound 

( 11 - 5 ) in a solvent in the presence of a condensation agent , 60 ( XIII - b ) 

in the presence of a base , in the same manner as in the 
method of producing compound ( 1 - d ) from compound ( VI ) . 
Step 11 - 4 : 
Compound ( XIII - a ) can be produced by treating com 

pound ( 11 - 6 ) with an oxidant in a solvent . N R2 
Examples of the oxidant include methachloroperbenzoic 

acid ( mCPBA ) . The solvent may be any as long as it does 

RI 
Elb . 
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wherein Elb is a halogen atom , and other symbols are as as long as it does not influence the reaction , and examples 
defined above , can be produced , for example , by a method thereof include alkylnitrile such as acetonitrile , propionitrile 
shown in the following Scheme 12 . and the like . 

Scheme 12 : 

R ! 
HO R2 

( 12 - 2a ) 
step 12 - 1 

DR L1 - I 16 
NH NH 

NH2 
( 12 - 1 ) R2 07 

( 12 - 3 ) 

O step 12 - 2 step 12 - 21 
R2 R20 

( 12 - 2b ) 
or [ 2a k = VRY step 12 - 3 VRY Elb 

N x5CNCR2 to O OLR 
R2 

R2 ( 12 - 4 ) ( XIII - b ) o 
( 12 - 2c ) 
step 12 - 4 

[ In the Scheme , L1 is a hydrogen atom or NH , , and other The amount of the halogenating agent to be used in this 
symbols are as defined above . ] reaction is 0 . 9 - 3 . 0 mol , preferably 1 . 0 - 2 . 0 mol , per 1 mol of 
Compound ( 12 - 1 ) and compound ( 12 - 2a ) or a reactive 45 compound ( 12 - 4 ) . This reaction can be performed at 0 - 100° 

derivative thereof are reacted to give compound ( 12 - 3 ) . This C . , preferably 20 - 80° C . 
is cyclized to give compound ( 12 - 4 ) . Said L 1 is halogenated Alternatively , compound ( XIII - b ) can be produced by to give compound ( XIII - b ) . reacting compound ( 12 - 4 ) wherein L16 is NH , in a solvent Alternatively , compound ( 12 - 4 ) can be obtained by react ( alkylnitrile such as acetonitrile and the like ) , in the presence ing compound ( 12 - 1 ) and compound ( 12 - 2b ) or compound 50 of copper ( 1 ) halide corresponding to El and nitrous acid ( 12 - 2c ) . alkyl ester ( tert - butyl nitrite etc . ) . Step 12 - 1 : 
Compound ( 12 - 3 ) can be produced in the same manner as The amount of copper ( I ) halide to be used in this reaction 

in Scheme 2 , step 2 - 1 , by reacting compound ( 12 - 1 ) and is 0 . 9 - 5 . 0 mol , preferably 1 . 0 - 2 . 0 mol , per 1 mol of com 
compound ( 12 - 2a ) or a reactive derivative thereof . 55 pound ( 12 - 4 ) . The amount of nitrous acid alkyl ester to be 
Step 12 - 2 : used is 0 . 9 - 5 . 0 mol , preferably 1 . 0 - 2 . 0 mol , per 1 mol of 

compound ( 12 - 4 ) . This reaction can be performed at 0 - 120° Compound ( 12 - 4 ) can be produced by reacting compound 
( 12 - 3 ) in a solvent in the presence of a condensation agent , C . , preferably 20 - 80° C . 
in the presence of a base , in the same manner as in the Step 12 - 4 : 
method of producing compound ( I - d ) from compound ( VI ) . Compound ( 12 - 4 ) can be produced by reacting compound 
Step 12 - 3 : ( 12 - 1 ) with compound ( 12 - 2b ) or compound ( 12 - 2c ) , in the 
Compound ( XIII - b ) can be produced by treating com same manner as in the method of producing compound ( I - d ) 

pound ( 12 - 4 ) wherein Llb is a hydrogen atom with a halo from compound ( VII ) and compound ( VIII - a ) or compound 
genating agent in a solvent . 

Examples of the halogenating agent include N - halogeno - Alternatively , compound ( XIII - b ) can be produced , for 
succinimide corresponding to E16 . The solvent may be any example , by a method shown in the following Scheme 13 . 

65 ( VIII - b ) . 



US 10 , 065 , 972 B2 - 15 10659720 88 

Scheme 13 : 

NH 1 . 16 

XANH 
( 13 - 6 ) 

step 13 - 4 

– ! 
- R 

?? 
HO R2 

( 13 - 4a ) N Elb ( 13 - 2 ) 
step 13 - 1 

Elb Elb 
X step 13 - 2 

CNH , X5NH2 XS NH 

( 13 - 1 ) ( 13 - 3 ) 
0R2 
( 13 - 5 ) 

step 13 - 3 

O 

R20 R2 VR 
( 1 ) 

( 13 - 4b ) / 
45 _ 22 D 

or or Lloth 
( XIII - b ) 

leó SR2 
( 13 - 4e ) 

step 13 - 5 

[ In the Scheme , the symbols are as defined above . ] Step 13 - 3 : 
Compound ( 13 - 1 ) and compound ( 13 - 2 ) or a salt thereof Compound ( XIII - b ) can be produced by reacting com are reacted to give compound ( 13 - 3 ) . This is reacted with 50 

compound ( 13 - 4a ) or a reactive derivative thereof to give pound ( 13 - 5 ) in a solvent in the presence of a condensation 
compound ( 13 - 5 ) . This is cyclized to give compound ( XIII - agent , in the presence of a base , in the same manner as in the 
b ) . method of producing compound ( I - d ) from compound ( VI ) . Alternatively , compound ( 13 - 3 ) can be obtained by halo 
genating L 16 of compound ( 13 - 6 ) . 55 Step 13 - 4 : 
Compound ( XIII - b ) can be produced by reacting com - Compound ( 13 - 3 ) can be produced in the same manner as 

pound ( 13 - 3 ) and compound ( 13 - 4b ) or compound ( 13 - 4c ) . in Scheme 12 , step 12 - 3 , by halogenation corresponding to 
Step 13 - 1 : El of compound ( 13 - 3 ) and L15 of compound ( 13 - 6 ) . 
Compound ( 13 - 3 ) can be produced in the same manner as Step 13 - 5 : in Scheme 1 , step 1 - 4 , by reacting compound ( 13 - 1 ) and 60 

compound ( 13 - 2 ) or a salt thereof in a solvent in the Compound ( XIII - b ) can be produced by reacting com 
presence of a condensation agent , in the presence or absence pound ( 13 - 3 ) with compound ( 13 - 4b ) or compound ( 13 - 4c ) , 
of an activator , in the presence or absence of a base . in the same manner as in the method of producing compound 
Step 13 - 2 : ( I - d ) from compound ( VII ) and compound ( VIII - a ) or com 
Compound ( 13 - 5 ) can be produced in the same manner as 65 pound ( Vill - b ) . 

in Scheme 2 , step 2 - 1 , by reacting compound ( 13 - 3 ) and Of the aforementioned compound ( XIII ) of the present 
compound ( 13 - 4a ) or a reactive derivative thereof . invention , a compound represented by the formula ( XIII - c ) : 
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Step 14 - 1 : 
( XIII - c ) Compound ( 14 - 3 ) can be produced by reacting compound 

( 14 - 1 ) and compound ( 14 - 2 ) in a solvent ( e . g . , alkylalcohol 
such as ethanol and the like ) , in the presence of a base ( e . g . , 
amine such as DBU and the like ) . 

The amount of compound ( 14 - 2 ) to be used in this 
N ? R2x reaction is 0 . 9 - 3 . 0 mol , preferably 1 . 0 - 2 . 0 mol , per 1 mol of 

compound ( 14 - 1 ) . The amount of the base to be used is 
1 . 0 - 5 . 0 mol , preferably 1 . 0 - 3 . 0 mol , per 1 mol of compound 

wherein R is optionally substituted amino , optionally sub - 10 ( 14 - 1 ) . This reaction can be performed at 0 - 100° C . . pref 
stituted alkoxy , or an optionally substituted nitrogen - con erably 20 - 80° C . 
taining nonaromatic heterocyclic group wherein a bond of Step 14 - 2 : the ring is a nitrogen atom , and other symbols are as defined 
above , can be produced , for example , by a method shown in Compound ( 14 - 4 ) can be produced by reacting compound 
the following Scheme 14 . 15 ( 14 - 3 ) in a solvent ( e . g . , a mixed solvent of halogenohydro 

carbon such as 1 , 2 - dichloroethane and the like and amide 
such as N , N - dimethylformamide and the like ) , in the pres 
ence of a chlorinating agent ( e . g . , oxalyl chloride , phospho Scheme 14 : rus oxychloride ) . 

20 The amount of the chlorinating agent to be used in this 
reaction is 0 . 9 - 3 . 0 mol , preferably 1 . 0 - 2 . 0 mol , per 1 mol of 
compound ( 14 - 3 ) . This reaction can be performed at 0 - 100° 
C . , preferably 20 - 80° C . 
Step 14 - 3 : 
Compound ( 14 - 6 ) wherein R2x is optionally substituted ( 14 - 1 ) amino , or optionally substituted nitrogen - containing nonaro 

matic heterocyclic group wherein a bond of the ring is a 
nitrogen atom can be produced by reacting compound ( 14 - 4 ) 

S = C = N with the corresponding compound ( 14 - 5 ) , in a solvent ( e . g . , 
( 14 - 2 ) ether such as tetrahydrofuran and the like ) , in the presence 

of a base ( e . g . , trialkylamine such as N , N - diisopropylethyl 
step 14 - 1 amine and the like ) . 

The amount of compound ( 14 - 5 ) to be used in this 
35 reaction is 1 . 0 - 10 mol , preferably 1 . 2 - 3 . 0 mol , per 1 mol of 

compound ( 14 - 4 ) . The amount of the base to be used is 
1 . 2 - 10 mol , preferably 1 . 2 - 3 . 0 mol , per 1 mol of compound 
( 14 - 4 ) . This reaction can be performed at 0 - 100° C . , pref X5N erably 20 - 60° C . 

( 14 - 3 ) 40 Compound ( 14 - 6 ) wherein R2 * is optionally substituted is 
alkoxy can be produced by reacting compound ( 14 - 4 ) with 
the corresponding compound ( 14 - 5 ) , in a solvent ( e . g . , 

( 14 - 5 ) amide such as N , N - dimethylformamide and the like ) , in the 
i la I presence of a base ( e . g . , alkali metal hydride such as sodium step 14 - 3 step 14 - 3 N cl 45 hydride and the like ) . 

( 14 - 4 ) ( 14 - 6 ) The amount of compound ( 14 - 5 ) to be used in this 
reaction is 0 . 9 - 5 . 0 mol , preferably 1 . 2 - 2 . 0 mol , per 1 mol of 
compound ( 14 - 4 ) . The amount of the base to be used is 

step 14 - 5 0 . 9 - 5 . 0 mol , preferably 1 . 2 - 2 . 0 mol , per 1 mol of compound 
50 ( 14 - 4 ) . This reaction can be performed at 0 - 100° C . , pref 

erably 2 - 60° C . 
IR Step 14 - 4 : 

( 14 - 5 ) Compound ( XIII - c ) can be produced in the same manner 
X5 Naci p2x 55 as in Scheme 11 , step 11 - 4 , by treating compound ( 14 - 6 ) 

with an oxidant . ( 14 - 7 ) ( XIII - C ) Step 14 - 5 : 
Compound ( 14 - 7 ) can be produced in the same manner as 

[ In the Scheme , Lt " is alkyl , and other symbols are as in Scheme 11 . step 11 - 4 , by treating compound ( 14 - 4 ) with 
defined above . ] 60 an oxidant . Compound ( 14 - 1 ) and compound ( 14 - 2 ) are reacted to 
give compound ( 14 - 3 ) . This is converted to give compound Step 14 - 6 : 
( 14 - 4 ) This is reacted with compound ( 14 - 5 ) to give com Compound ( XIII - c ) can be produced by reacting com 
pound ( 14 - 6 ) . This is oxidized to give compound ( XIII - c ) . pound ( 14 - 7 ) and compound ( 14 - 5 ) in the same manner as 

Alternatively , compound ( 14 - 4 ) is oxidized to give com - 65 in step 14 - 3 . 
pound ( 14 - 7 ) . This is reacted with compound ( 14 - 5 ) to give of the aforementioned compound ( XIII ) of the present 
compound ( XIII - c ) . invention , a compound represented by the formula ( XIII - d ) : 

TIT : 11 
VR Lla 

step 14 - 2 
' SH SH 

P2 R1 R2x - H VRI i la 

xº N 

step 14 - 4 

R1 R2x — H VR Ela _ NORI 
Ela Step 14 - 6 
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R2 

2 - di - tert - butylphosphino - 3 , 4 , 5 , 6 - tetramethyl - 2 ' , 4 ' , 6 ' - triiso 
( XIII - d ) propyl - 1 , 1 ' - biphenyl and the like . The solvent may be any as 

long as it does not influence the reaction , and examples 
thereof include ether such as tetrahydrofuran , 1 , 2 - dime 

5 thoxyethane , 1 , 4 - dioxane and the like ; alcohol such as 
tert - butanol and the like ; aromatic hydrocarbon such as 

N R2y toluene , xylene and the like ; water , or a mixed solvent 
thereof . 

wherein R2y is optionally substituted aryl , and other symbols 10 The amount of compound ( 15 - 2 ) to be used in this 
are as defined above , can be produced , for example , by a reaction is 0 . 9 - 5 . 0 mol , preferably 1 . 2 - 2 . 0 mol , per 1 mol of 
method shown in the following Scheme 15 . compound ( 15 - 1 ) . The amount of the palladiums to be used 

is 0 . 001 - 1 . 0 mol , preferably 0 . 01 - 0 . 1 mol , per 1 mol of 
compound ( 15 - 1 ) . The amount of the base to be used is 

Scheme 15 : 15 0 . 9 - 5 . 0 mol , preferably 1 . 0 - 3 . 0 mol , per 1 mol of compound 
( 15 - 1 ) . The amount of the ligand to be used is 0 . 001 - 1 . 0 mol , 0 - L20 preferably 0 . 01 - 0 . 1 mol , per 1 mol of compound ( 15 - 1 ) . This 
reaction can be performed at 20 - 150° C . , preferably 50 - 100° 

0 - 120 
( 15 - 2 ) 

step 15 - 1 Compound ( XIII - d ) can be produced in the same manner 
as in Scheme 11 , step 11 - 4 , by treating compound ( 15 - 3 ) 

( 15 - 1 ) with an oxidant . 
25 Of the aforementioned compound ( XIII ) of the present 

invention , a compound represented by the formula ( XIII - e ) : 

R3Y - B 
C . RI 

20 Step 15 - 2 : 
I . la 

X5N cl 

NR 
I la 

step 15 - 2 
' N R2y R2y 30 ( XIII - e ) 

( 15 - 3 ) 
NH 

Ela - NRI use Ela SNR2 
N ? Pred 

( XIII - d ) wherein the symbols are as defined above , can be produced , 
for example , by a method shown in the following Scheme 
16 . 

Scheme 16 : 

0 — 12d - 2d NH + HCl 
S ? M ? 

L 52 
O2N T 40 

0 - 12d H2N R2 
( 16 - 2 ) ( 16 - 3 ) 

step 16 - 1 

( 16 - 1 ) 

40 
[ In the Scheme , L26 and L2c are each a hydrogen atom , or 
L2b and L2C are bonded to each other to form alkylene , and 
other symbols are as defined above . ] 
Compound ( 15 - 1 ) and compound ( 15 - 2 ) are reacted to 

give compound ( 15 - 3 ) . This is oxidized to give compound 45 
( XIII - d ) . 
Step 15 - 1 : 
Compound ( 15 - 3 ) can be produced by reacting compound 

( 15 - 1 ) and compound ( 15 - 2 ) in a solvent in the presence of 
palladiums and a base , in the presence or absence of a 50 
ligand . 

Examples of the palladiums include tris ( dibenzylideneac 
etone ) dipalladium ( 0 ) , tetrakis ( triphenylphosphine ) palla 
dium ( 0 ) , palladium ( II ) acetate , palladium ( II ) chloride , 
bis ( triphenylphosphine ) dichloropalladium ( II ) , [ 1 , 1 ' - bis ( di - 55 
phenylphosphino ) ferrocene ] dichloropalladium ( II ) , bis ( di 
tert - butyl ( 4 - dimethylaminophenyl ) phosphine ) dichloropal 
ladium ( II ) , dichlorobis ( tricyclohexylphosphine ) palladium 
( II ) . Examples of the base include alkali metal carbonate 
such as sodium carbonate , potassium carbonate , cesium 60 
carbonate and the like ; alkali metal phosphate such as 
trisodium phosphate , disodium hydrogen phosphate , tripo 
tassium phosphate and the like ; alkali metal fluoride such as 
potassium fluoride , cesium fluoride and the like . Examples 
of the ligand include phosphine ligand such as triphenyl - 65 
phosphine , 2 - di - tert - butylphosphino - 2 ' , 4 ' , 6 ' - triisopropylbi 
phenyl , 2 - dicyclohexyl - phosphino - 2 ' , 6 ' - dimethoxybiphenyl , 

step 16 - 2 

R2 N 
( 16 - 4 ) 

H2N 
NH step 16 - 3 

NR2 
( 16 - 5 ) 
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- continued of compound ( 16 - 4 ) . This reaction can be performed at 
0 - 80° C . , preferably 20 - 60° C . 
Step 16 - 3 : 

O s Compound ( 16 - 6 ) can be produced by treating compound 
5 ( 16 - 5 ) with a halogenating agent ( e . g . , N - halogenosuccin H2N ( 16 - 7 ) imide ) corresponding to L - c in a solvent ( e . g . , amide such as 

step 16 - 4 N , N - dimethylformamide and the like ) . 
The amount of the halogenating agent to be used in this 

reaction is 0 . 9 - 3 . 0 mol , preferably 1 . 0 - 2 . 0 mol , per 1 mol of 
( 16 - 6 ) compound ( 16 - 5 ) . This reaction can be performed at - 20 

100° C . , preferably 0 - 60° C . 
17a — L 8a Step 16 - 4 : 

( 16 - 9 ) Compound ( 16 - 8 ) can be produced by reacting compound 
NH ( 16 - 6 ) and compound ( 16 - 7 ) in a solvent ( e . g . , amide such step 16 - 5 as N , N - dimethylformamide and the like ) . 

N R2 15 The amount of compound ( 16 - 7 ) to be used in this 
reaction is 1 . 0 - 3 . 0 mol , preferably 1 . 2 - 2 . 0 mol , per 1 mol of 

( 16 - 8 ) compound ( 16 - 6 ) . This reaction can be performed at 80 - 200° 
C . , preferably 100 - 150° C . 
Step 16 - 5 : 

20 Compound ( 16 - 10 ) can be produced by reacting com 
step 16 - 6 pound ( 16 - 8 ) with compound ( 16 - 9 ) having Lla correspond 

ing to Lla in a solvent in the presence of a base . S N R ? Examples of the leaving group for L la include halogen 
( 16 - 10 ) atom . Examples of the base include alkali metal carbonate 

25 such as sodium hydrogen carbonate , sodium carbonate and 
the like . The solvent may be any as long as it does not 
influence the reaction , and examples thereof include amide Y NH such as N , N - dimethylformamide and the like . 

The amount of alkylating agent or alkoxyphenylalkylat 
ing agent to be used in this reaction is 0 . 9 - 3 . 0 mol , prefer 

( XIII - e ) ably 1 . 0 - 2 . 0 mol , per 1 mol of compound ( 16 - 8 ) . The 
amount of the base to be used is 0 . 9 - 3 . 0 mol , preferably 
1 . 0 - 2 . 0 mol , per 1 mol of compound ( 16 - 8 ) . This reaction 

[ In the Scheme , Llc is a halogen atom , L2d is alkyl , L46 is can be performed at - 20 - 60° C . , preferably 0 - 30° C . 
alkyl , L4c is alkyl , L 5a is alkyl , L 6a is alkali metal , L74 is Step 16 - 6 : 

35 Compound ( XIII - e ) can be produced in the same manner alkyl or alkoxyphenylalkyl , L 8a is a leaving group , and other as in Scheme 11 , step 11 - 4 , by treating compound ( 16 - 9 ) symbols are as defined above . ] with an oxidant . 
Compound ( 16 - 1 ) and compound ( 16 - 2 ) are reacted , and Of the aforementioned compound ( XIII ) of the present 

then , compound ( 16 - 3 ) is reacted to give compound ( 16 - 4 ) . invention , a compound represented by the formula ( XIII - f ) : 
This is reduced to give compound ( 16 - 5 ) . This is haloge - 40 
nated to give compound ( 16 - 6 ) . This is reacted with com 
pound ( 16 - 7 ) to give compound ( 16 - 8 ) . This is reacted with ( XIII - I ) 
compound ( 16 - 9 ) to give compound ( 16 - 10 ) . This is oxi 
dized to give compound ( XIII - e ) 
Step 16 - 1 : 45 

Compound ( 16 - 4 ) can be produced by reacting compound 
( 16 - 1 ) and compound ( 16 - 2 ) without solvent and then react 
ing the resulting compound with compound ( 16 - 3 ) in a 
solvent ( e . g . , alkylalcohol such as ethanol and the like ) , in 
the presence of a base ( e . g . , trialkylamine such as triethyl - 50 
amine and the like ) . wherein the symbols are as defined above , can be produced , The amount of compound ( 16 - 2 ) to be used in this for example , by a method shown in the following Scheme reaction is 1 . 0 - 5 . 0 mol , preferably 1 . 2 - 3 . 0 mol , per 1 mol of 17 
compound ( 16 - 1 ) . The amount of compound ( 16 - 3 ) to be 
used is 1 . 0 - 3 . 0 mol , preferably 1 . 2 - 2 . 0 mol , per 1 mol of 55 
compound ( 16 - 1 ) . The amount of the base to be used is Scheme 17 : 
1 . 0 - 5 . 0 mol , preferably 1 . 2 - 3 . 0 mol , per 1 mol of compound 
( 16 - 1 ) . This reaction can be performed at 20 - 150° C . , 
preferably 40 - 100° C . 
Step 16 - 2 : 

Compound ( 16 - 5 ) can be produced by reacting compound 
( 16 - 4 ) in a solvent ( e . g . , a mixed solvent of alkylalcohol HzC . R3 
such as methanol and the like , and halogenohydrocarbon ( 17 - 2 ) 
such as chloroform and the like ) , in the presence of palla step 17 - 2 dium carbon , under a hydrogen atmosphere . 

The amount of palladium carbon to be used in this ( 17 - 1 ) 
reaction is 0 . 001 - 1 . 0 mol , preferably 0 . 01 - 0 . 5 mol , per 1 mol 

R2 30 

45 VR Elb 

R3 

T 4d 
60 4d 

O 

65 Ö . 
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Step 17 - 2 : 
Compound ( 17 - 5 ) can be produced by reacting compound 

( 17 - 3 ) and compound ( 17 - 4 ) in a solvent ( e . g . , halogenohy 
drocarbon such as carbon tetrachloride and the like , alkyl H2N NH2 5 alcohol corresponding to L44 ) , in the presence of sulfuryl 

( 17 - 4 ) chloride . 
step 17 - 2 The amount of compound ( 17 - 4 ) to be used in this 

reaction is 0 . 9 - 2 . 0 mol , preferably 1 . 0 - 1 . 5 mol , per 1 mol of 
compound ( 17 - 3 ) . The amount of sulfuryl chloride to be 
used is 0 . 9 - 2 . 0 mol , preferably 1 . 0 - 1 . 5 mol , per 1 mol of 
compound ( 17 - 3 ) . This reaction can be performed at 0 - 80° 
C . , preferably 20 - 60° C . 
Step 17 - 3 : 

step 17 - 4 Compound ( 17 - 6 ) can be produced in the same manner as 
in Scheme 1 , step 1 - 3 , by hydrolysis by a conventional 

15 method . 
Step 17 - 4 : 
Compound ( 17 - 8 ) can be produced by reacting compound 

( 17 - 6 ) and compound ( 17 - 7 ) in a solvent ( e . g . , a mixed H2NR solvent of aromatic hydrocarbon such as toluene and the like 
( 17 - 7 ) 20 and amide such as N - methylpyrrolidone and the like ) . 

The amount of compound ( 17 - 7 ) to be used in this step 17 - 4 reaction is 0 . 9 - 3 . 0 mol , preferably 1 . 0 - 2 . 0 mol , per 1 mol of 
compound ( 17 - 6 ) . This reaction can be performed at 80 - 200° 
C . , preferably 100 - 150° C . 

25 Step 17 - 5 : 
Compound ( XIII - f ) can be produced in the same manner 

as in Scheme 12 , step 12 - 3 , by reacting compound ( 17 - 8 ) in 
a solvent in the presence of copper ( I ) halide corresponding 
to Elb and nitrous acid alkyl ester . 

30 Of the aforementioned compound ( XIII ) of the present 
invention , a compound represented by the formula ( XIII - g ) : 

R3 
( 17 - 5 ) 

OH ?? 

H2N 

R3 
( 17 - 6 ) 

- O 

VR1 
H2N step 17 - 5 Z 

Po 
( 17 - 8 ) ( XIII - g ) 

35 

RI 
Elb . Flb . NR2 40 

R3 
wherein the symbols are as defined above , can be produced , 

( XIII - f ) for example , by a method shown in the following Scheme 
18 . 

[ In the Scheme , L4d is alkyl , and other symbols are as 45 
defined above . ] 

Compound ( 17 - 1 ) and compound ( 17 - 2 ) are reacted to Scheme 18 : 
give compound ( 17 - 3 ) . This is reacted with compound 
( 17 - 4 ) to give compound ( 17 - 5 ) . This is hydrolyzed to give 
compound ( 17 - 6 ) . This is reacted with compound ( 17 - 7 ) to 50 
give compound ( 17 - 8 ) . This is halogenated to give com 
pound ( XIII - f ) . 
Step 17 - 1 : 0 R2 Compound ( 17 - 3 ) can be produced by reacting compound 
( 17 - 1 ) and compound ( 17 - 2 ) in a solvent in the presence of 55 Elb _ ( 18 - 2 ) 
a base . step 18 - 1 

Examples of the base include alkali metal alkoxide cor 
responding to L4d such as sodium alkoxide and the like . The ( 18 - 1 ) 
solvent may be any as long as it does not influence the 
reaction , and examples thereof include alkylalcohol corre - 60 
sponding to L4d . 

The amount of compound ( 17 - 2 ) to be used in this 
reaction is 0 . 9 - 2 . 0 mol , preferably 1 . 1 - 1 . 6 mol , per 1 mol of 
compound ( 17 - 1 ) . The amount of the base to be used is 
0 . 9 - 2 . 0 mol , preferably 1 . 1 - 1 . 6 mol , per 1 mol of compound 65 ( XIII - g ) 
( 17 - 1 ) . This reaction can be performed at 0 - 120° C . , pref 
erably 20 - 80° C . 

x5NH2 

Flb 
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[ In the Scheme , L ̂  is alkyl , and other symbols are as defined Step 19 - 1 : 
above . ] Compound ( 19 - 3 ) can be produced by reacting compound 
Compound ( 18 - 1 ) and compound ( 18 - 2 ) are reacted to give ( 19 - 1 ) and compound ( 19 - 2 ) in a solvent ( e . g . , ether such as 
compound ( XIII - g ) . tetrahydrofuran and the like ) and then reacting the resulting 
Step 18 - 1 : 5 compound in the presence of phosphoric acid . 
Compound ( XIII - g ) can be produced by reacting com The amount of compound ( 19 - 2 ) to be used in this 

pound ( 18 - 1 ) and compound ( 18 - 2 ) in the presence of reaction is 0 . 9 - 2 . 0 mol , preferably 1 . 0 - 1 . 5 mol , per 1 mol of 
polyphosphoric acid . compound ( 19 - 1 ) . This reaction can be performed at 0 - 200° 

The amount of compound ( 18 - 2 ) to be used in this C . , preferably 20 - 120° C . 
reaction is 0 . 9 - 3 . 0 mol , preferably 1 . 0 - 2 . 0 mol , per 1 mol of 10 Ster 19 . 2 . " Step 19 - 2 : compound ( 18 - 1 ) . This reaction can be performed at 60 - 200° Compound ( XIII - H ) can be produced in the same manner C . , preferably 80 - 120° C . as in Scheme 11 , step 11 - 4 , by treating compound ( 19 - 3 ) Of the aforementioned compound ( XIII ) of the present with an oxidant . invention , a compound represented by the formula ( XIII - h ) : Of the aforementioned compound ( XIV ) of the present 15 

invention , a compound represented by the formula ( XIV - a ) : 
( XIII - h ) 

( XIV - a ) 

N 20 

Ela — ? 1? I 

E2 - N y S R ? 

25 R56 
NH wherein the symbols are as defined above , can be produced , 

for example , by a method shown in the following Scheme 
19 . 

Scheme 19 : 
30 wherein the symbols are as defined above , can be produced , 

for example , by a method shown in the following Scheme 
20 . 

R 
35 Scheme 20 : 

R3 

40 Lla N . ( 19 - 2 ) NH2 

F2 - NH2 
( XVII ) 

step 20 - 1 step 19 - 1 
N - L 56 

R4 ( 19 - 1 ) 
45 

( 20 - 1 ) 
N 

I la 
step 19 - 2 

E2 _ R2y E2 _ 50 

P3 
R55 R554 ( 19 - 3 ) step 20 - 2 

N - 1 56 NH 

RL 55 R4 R4 
' N ( 20 - 2 ) ( XIV - a ) Flat E 

R2 
R3 

R2 [ In the Scheme , L56 is alkyloxycarbonyl or aralkyloxycar 
60 bonyl , and other symbols are as defined above . ] 

Compound ( 20 - 1 ) and compound ( XVII ) are reacted to ( XIII - H ) give compound ( 20 - 2 ) . L36 therein is removed to give 
compound ( XIV - a ) . 

[ In the Scheme , the symbols are as defined above . ] Step 20 - 1 : 
Compound ( 19 - 1 ) and compound ( 19 - 2 ) are reacted to 65 Compound ( 20 - 2 ) can be produced in the same manner as 

give compound ( 19 - 3 ) . This is oxidized to give compound in Scheme 1 , step 1 - 4 , by reacting compound ( 20 - 1 ) and 
( XIII - h ) . compound ( XVII ) 
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Step 20 - 2 : the like ) , in the presence of a hydrogenating agent ( e . g . , 
Compound ( XIV - a ) can be produced by removing L ' " of boron hydride compound such as sodium borohydride and 

compound ( 20 - 2 ) by a conventional method such as acid the like ) . 
treatment , hydrogenation and the like according to the kind 
of L 56 . The amount of the hydrogenating agent to be used in this 

The aforementioned compound ( XVIII ) in the present reaction is 0 . 9 - 2 . 0 mol , preferably 1 . 0 - 1 . 5 mol , per 1 mol of 
invention can be produced , for example , by a method shown compound ( 21 - 3 ) . This reaction can be performed at 20 - 150° 
in the following Scheme 21 . C . , preferably 50 - 100° C . 

Step 21 - 3 : 
Compound ( XVIII ) can be produced by removing L 5C of Scheme 21 : 

compound ( 21 - 4 ) by a conventional method such as acid 
treatment , hydrogenation and the like according to the kind 
of L5C . 

E4 - H 15 Of the aforementioned compound ( XX ) of the present 
invention , a compound represented by the formula ( XX - a ) : ( 21 - 2 ) 

step 21 - 1 

10 

e Ro 
B 

R $ 
N - L 50 ( XX - a ) 

å R4 
( 21 - 1 ) 

0 - AS 

Z RO 
R ä 

14 
' N R2 

O step 21 - 2 step 21 - 2 
e 

wherein the symbols are as defined above , can be produced , 
30 for example , by a method shown in the following Scheme N — 150 

R4 22 . 

( 21 - 3 ) 
Scheme 22 : 

RO Po RO 7 35 35 35 
R ? 1 R7 

74 E47 
- ?? OH ?? step 21 - 3 NH2 

m od R5 — { lo 
Po step 22 - 1 

?? NH ?? N — 15€ 
R4 

( 21 - 4 ) 
R4 

0R2 ( XVIII ) 
( 22 - 1 ) 

45 

E5 — 186 
( 22 - 3 ) 

step 22 - 2 
?? 

Ila = 

[ In the Scheme , L 5c is alkyloxycarbonyl or aralkyloxycar 
bonyl , and other symbols are as defined above . ] 

Compound ( 21 - 1 ) and compound ( 21 - 2 ) are reacted to 
give compound ( 21 - 3 ) . This is reduced to give compound 
( 21 - 4 ) . LSC therein is removed to give compound ( XVIII ) . 50 
Step 21 - 1 : 

Compound ( 21 - 3 ) can be produced by reacting compound 
( 21 - 1 ) and compound ( 21 - 2 ) in a solvent ( e . g . , amide such 
as N , N - dimethylformamide and the like ) , in the presence of 
a base ( e . g . , alkali metal carbonate such as potassium 55 
carbonate and the like ) in the presence of potassium iodide . 

The amount of compound ( 21 - 2 ) to be used in this 
reaction is 0 . 9 - 2 . 0 mol , preferably 1 . 0 - 1 . 5 mol , per 1 mol of 
compound ( 21 - 1 ) . The amount of the base to be used is 
0 . 9 - 2 . 0 mol , preferably 1 . 0 - 1 . 5 mol , per 1 mol of compound 60 
( 21 - 1 ) . The amount of potassium iodide to be used is 0 . 9 - 2 . 0 
mol , preferably 1 . 0 - 1 . 5 mol , per 1 mol of compound ( 21 - 1 ) . 
This reaction can be performed at 0 - 80° C . , preferably 
20 - 60° C . 
Step 21 - 2 : 65 

Compound ( 21 - 4 ) can be produced by reacting compound 
( 21 - 3 ) in a solvent ( e . g . , alkylalcohol such as methanol and 

( 22 - 2 ) 

OES 
step 22 - 3 

L 
X5 N R2 

( 22 - 4 ) 
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wherein the symbols are as defined above , can be produced , 
for example , by a method shown in the following Scheme 

- continued 

23 . 
5 

NH Scheme 23 : 
O - ES R4 Lle 

( XIV ) 
step 22 - 4 10 H2N 

Ela 
step 23 - 1 

R2 
( 22 - 5 ) 

a R3 
0 - ASI ( 23 - 1 ) 

R O - L2e 
L 4h 

NH 20 S - Lo 
R4 X5 X6 N R2 H N . 

o s 
( 23 - 3 ) 

step 23 - 2 ( XX - a ) : R3 
( 23 - 2 ) 

O - Lle 

step 23 - 3 
R2 

R3 
( 23 - 4 ) 

[ In the Scheme , L86 is a leaving group , and other symbols - - 
are as defined above . ] 

Compound ( 22 - 1 ) is cyclized to give compound ( 22 - 2 ) . 
This is reacted with compound ( 22 - 3 ) to give compound 
( 22 - 4 ) . This is oxidized to give compound ( 22 - 5 ) . This is 30 
reacted with compound ( XIV ) to give compound ( XX - a ) . 
Step 22 - 1 : 
Compound ( 22 - 2 ) can be produced by reacting compound 

( 22 - 1 ) in a solvent in the presence of a condensation agent , 
in the presence of a base , in the same manner as ' in the 35 
method of producing compound ( I - d ) from compound ( VI ) . 
Step 22 - 2 : 
Compound ( 22 - 4 ) can be produced by reacting compound 

( 22 - 2 ) and compound ( 22 - 3 ) by a conventional method 
according to the kind of E “ . 40 

Examples of the leaving group for L 86 include a halogen 
atom . 
Step 22 - 3 : 

Compound ( 22 - 5 ) can be produced in the same manner as 
in Scheme 11 , step 11 - 4 , by treating compound ( 22 - 4 ) with 43 
an oxidant . 
Step 22 - 4 : 
Compound ( XX - a ) can be produced by reacting com 

pound ( 22 - 5 ) and compound ( XIV ) in the same manner as in 50 the method of producing compound ( 1 - g ) from compound 
( XIII ) and compound ( XIV ) . 
Of the aforementioned compound ( XX ) of the present 

invention , a compound represented by the formula ( XX - b ) : 

17 — L 8a ZI 
NH 

S 
( 23 - 6 ) 

step 23 - 4 
Y R2 

( 23 - 5 ) 

NH 
Lla step 23 - 5 

R ? 
55 R3 

( XX - b ) ( 23 - 7 ) 
o 

0 
NH del 

E5 — 185 
( 23 - 9 ) 

step 23 - 6 
RS Ela 

Pop R2 
R2 

( 23 - 8 ) 
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- continued The aforementioned compound ( XXI ) in the present 
invention can be produced , for example , by a method shown 
in the following Scheme 24 . 

Scheme 24 : 
NH O - ES 

R4 
( XIV ) 

step 23 - 7 10 Ela 

R2 
NH 

R3 px 
( 23 - 10 ) 15 R ( XIV ) ( XIV ) 

step 24 - 1 E13 ES 
O - X5NH2 

( 24 - 1 ) 
20 

P 2 

P3 
25 ( XX - b ) 

to set the r robe 30 

Puer 
N NH 

NH2 

27 

R ” 

NH 
Ps 

[ In the Scheme , Lld is a halogen atom , L2e is alkyl , L4h is 
alkyl , L65 is alkali metal , and other symbols are as defined HO R2 
above . ] ( 24 - 3 ) 
Compound ( 23 - 1 ) is halogenated to give compound ( 23 step 24 - 2 2 ) This is reacted with compound ( 23 - 3 ) to give compound 

( 23 - 4 ) . Lze therein is removed to give compound ( 23 - 5 ) . X5 This is reacted with compound ( 23 - 6 ) to give compound 
( 23 - 7 ) . This is oxidized to give compound ( 23 - 8 ) . This is 35 ( 24 - 2 ) reacted with compound ( 23 - 9 ) to give compound ( 23 - 10 ) . 
This is reacted with compound ( XIV ) to give compound 
( XX - b ) . 
Step 23 - 1 : 
Compound ( 23 - 2 ) can be produced in the same manner as 40 

in Scheme 12 , step 12 - 3 , by treating compound ( 23 - 1 ) with 
a halogenating agent in a solvent . 
Step 23 - 2 : NH 

Compound ( 23 - 4 ) can be produced in the same manner as 
in Scheme 16 , step 16 - 4 , by reacting compound ( 23 - 2 ) and 45 0R2 
compound ( 23 - 3 ) in a solvent . ( XXI ) Step 23 - 3 : 
Compound ( 23 - 5 ) can be produced by deprotecting com 

pound ( 23 - 4 ) by a conventional method according to the [ In the Scheme , the symbols are as defined above . ] kind of Lle . 
Step 23 - 4 : Compound ( 24 - 1 ) and compound ( XIV ) are reacted to 
Compound ( 23 - 7 ) can be produced in the same manner as give compound ( 24 - 2 ) . This is reacted with compound 

in Scheme 16 , step 16 - 5 , by reacting compound ( 23 - 5 ) and ( 24 - 3 ) or a reactive derivative thereof to give compound 
compound ( 23 - 6 ) . ( XXI ) . 
Step 23 - 5 : 55 Step 24 - 1 : Compound ( 23 - 8 ) can be produced in the same manner as 
in Scheme 11 , step 11 - 4 , by treating compound ( 23 - 7 ) with Compound ( 24 - 2 ) can be produced by reacting compound 
an oxidant . ( 24 - 1 ) and compound ( XIV ) in the same manner as in the 
Step 23 - 6 : method of producing compound ( I - g ) from compound ( XIII ) 

Compound ( 23 - 10 ) can be produced by reacting com - 60 and compound ( XIV ) . 
pound ( 23 - 8 ) and compound ( 23 - 9 ) by a conventional Step 24 - 2 : 
method according to the kind of E “ . 
Step 23 - 7 : Compound ( XXI ) can be produced in the same manner as 

Compound ( XX - b ) can be produced by reacting com in Scheme 2 , step 2 - 1 , by reacting compound ( 24 - 2 ) and 
pound ( 23 - 10 ) and compound ( XIV ) in the same manner as 65 Comp 65 compound ( 24 - 3 ) or a reactive derivative thereof . 
in the method of producing compound ( 1 - g ) from compound Of the aforementioned compound ( XXII ) of the present 
( XIII ) and compound ( XIV ) . invention , a compound represented by the formula ( XXII - a ) : 
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[ In the Scheme , L 8e is a leaving group , and other symbols are 
as defined above . ] ( XXII - a ) 

E3 — 0 Compound ( 25 - 1 ) and compound ( 25 - 2 ) are reacted to 
give compound ( 25 - 3 ) . This is reacted with compound 
( 25 - 4 ) to give compound ( 25 - 5 ) . This is reacted with com 
pound ( 25 - 6 ) to give compound ( 25 - 7 ) . This is oxidized to 
give compound ( 25 - 8 ) . This is reacted with compound 
( XV - b ) to give compound ( XXII - a ) . 

x4 E6 Step 25 - 1 : 
10 Compound ( 25 - 3 ) can be produced in the same manner as 

in Scheme 16 , step 16 - 4 , by reacting compound ( 25 - 1 ) and 
wherein the symbols are as defined above , can be produced , compound ( 25 - 2 ) in a solvent . 
for example , by a method shown in the following Scheme Step 25 - 2 : 
25 . Compound ( 25 - 5 ) can be produced in the same manner as 

15 in Scheme 16 , step 16 - 5 , by reacting compound ( 25 - 3 ) and 
compound ( 25 - 4 ) . 

Scheme 15 : Step 25 - 3 : 
Compound ( 25 - 7 ) can be produced by reacting compound 

( 25 - 5 ) and compound ( 25 - 6 ) by a conventional method 
20 according to the kind of R . 

o s Examples of the leaving group for L & c include a halogen 
HN . 

( 25 - 2 ) atom . 
Step 25 - 4 : step 25 - 1 Compound ( 25 - 8 ) can be produced in the same manner as Jld 44 76 25 in Scheme 11 , step 11 - 4 , by treating compound ( 25 - 7 ) with 
an oxidant . 

L70 — 18a Step 25 - 5 : 
( 25 - 4 ) Compound ( XXII - a ) can be produced by reacting com 

step 25 - 2 pound ( 25 - 8 ) and compound ( XV - b ) in the same manner as 
74 76 30 in the method of producing compound ( I - g ) from compound 

( XIII ) and compound ( XIV ) . 
( 25 - 3 ) Other starting compounds of the aforementioned produc 

tion methods ( [ Production of compound ( 1 ) ] , and [ Produc R1 - 18 tion of intermediate compound ] ) are commercially avail 
( 25 - 6 ) 35 able , or can be easily produced by a method well known to 

step 25 - 3 those of ordinary skill in the art . 

S Olle 14h S - 10 
Z 

I ld E 

NH 

NH 

' s - 84 E6 EXAMPLES 
( 25 - 5 ) 

RI 

Lla 

The present invention is explained in more detail in the 
following by referring to Examples and the like , which are 
not to be construed as limitative . Note that % described in 
the following Examples and the like means wt % unless 
specifically indicated , and the solvent ratio in column chro 

45 matography means volume ratio . 
step 25 - 4 

( 25 - 7 ) 
E3 — 0 Example 1 

( R ) - 2 - [ 6 - methyl - 5 - ( 3 - methyl - [ 1 , 2 , 4 ] oxadiazol - 5 - yl ) 
7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 

yl ] pyrrolidine - 1 - carboxylic acid benzyl ester 50 
NH 

R4 VR Fla 
( XV - b ) 

step 25 - 5 
55 55 F 6 

( 25 - 8 ) 
E3 — O 

60 CH3 
– 

N 

P sy46 - CH3 
( XXII - a ) 63 
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To a solution ( 50 . 0 mL ) of the compound ( 1 . 68 g ) Example 4 
obtained in Reference Example 10 in 1 , 2 - dichloroethane 
were added chlorotrimethylsilane ( 2 . 30 mL ) and triethylam 
ine ( 7 . 50 mL ) , and the reaction mixture was stirred at room ( R ) - 2 - ( 5 - chloromethyl - 6 - methyl - 7 - oxo - 6 , 7 - dihydro 
temperature for 3 hr . Water and 1 . 0 mol / L hydrochloric acid 5 [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ) pyrrolidine - 1 
were added to the reaction mixture , and the mixture was carboxylic acid benzyl ester 
extracted twice with chloroform . The organic layer was 
dried over anhydrous magnesium sulfate , filtered and con 
centrated . The residue was purified by silica gel column 
chromatography ( solvent ; hexane / ethyl acetate = 50 / 50 - 0 / 10 
100 ) to give the title compound ( 1 . 45 g ) . 
MS ( ESI ) m / z ; 453 [ M + H ] * 

Example 2 

( R ) - 2 - [ 6 - methyl - 5 - ( 5 - methyl - [ 1 , 2 , 4 ] oxadiazol - 3 - yl ) 
7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 

yl ] pyrrolidine - 1 - carboxylic acid benzyl ester CH ; 
20 

25 

CH3 
30 

The compound ( 775 mg ) obtained in Reference Example 
13 was treated by a method similar to that in Example 1 to 
give the title compound ( 626 mg ) . 
MS ( ESI ) m / z ; 419 [ M + H ] + 

Example 5 
35 

The compound ( 760 mg ) obtained in Reference Example 
11 was treated by a method similar to that in Example 1 to 
give the title compound ( 700 mg ) . 
MS ( ESI ) m / z ; 453 [ M + H ] * 

( R ) - 2 - [ 6 - methyl - 7 - oxo - 5 - ( tetrahydro - 2H - pyran - 4 
yl ) - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] 

pyrrolidine - 1 - carboxylic acid benzyl ester 
40 

Example 3 

45 
( R ) - 2 - [ 6 - methyl - 5 - ( 5 - methyl - [ 1 , 3 , 4 ] oxadiazol - 2 - yl ) 
7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 

yl ] pyrrolidine - 1 - carboxylic acid benzyl ester 

CH3 

CH3 NCH 
N CH3 60 

The compound ( 1800 mg ) obtained in Reference Example 
12 was treated by a method similar to that in Example 1 to 6 
give the title compound ( 1300 mg ) . 
MS ( ESI ) m / z ; 453 [ M + H ] * 

The compound ( 1960 mg ) obtained in Reference Example 
15 was treated by a method similar to that in Example 1 to 
give the title compound ( 1600 mg ) . 
MS ( ESI ) m / z ; 455 [ M + H ] * 
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Example 6 
110 

Example 8 

( R ) - 2 - [ 7 - oxo - 6 - ( propan - 2 - yl ) - 5 - trifluoromethyl - 6 , 7 
dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] pyrroli 

dine - 1 - carboxylic acid benzyl ester 
( R ) - 2 - { 6 - methyl - 5 - [ ( morpholin - 4 - yl ) methyl ] - 7 - oxo 

6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 
yl } pyrrolidine - 1 - carboxylic acid benzyl ester 

10 

0 CH3 

CN CH? CH , 

FL 
F 20 

To a solution ( 60 mL ) of the compound ( 2 . 45 g ) obtained To a solution ( 3 . 0 mL ) of the compound ( 259 mg ) 
in Reference Example 8 in methylene chloride was added obtained in Example 4 in acetonitrile were added potassium 
dropwise trifluoroacetic anhydride ( 6 , 7 g ) , and the reaction carbonate ( 171 mg ) and morpholine ( 80 . 6 mg ) , and the 
mixture was stirred at room temperature for 1 hr . Pyridine 25 reaction mixture was stirred at room temperature for 3 hr . 
( 2 . 50 g ) was added dropwise , and the reaction mixture was Water was added to the reaction mixture , and the mixture 
stirred at room temperature overnight . Furthermore , 1 , 2 was extracted twice with ethyl acetate . The organic layer 
dichloroethane ( 10 mL ) , trifluoroacetic anhydride ( 13 . 4 g ) was dried over anhydrous magnesium sulfate , filtered and 
and pyridine ( 5 . 00 g ) were added dropwise , and the reaction concentrated . The residue was purified by silica gel column 
mixture was heated under reflux for 4 hr . The reaction 30 chromatography ( solvent ; ethyl acetate / methanol = 100 / 0 - 957 
mixture was concentrated under reduced pressure , the resi - 5 ) to give the title compound ( 285 mg ) . 
due was dissolved in ethyl acetate , and the solution was MS ( ESI ) m / z ; 470 [ M + H ] * 
washed with 1 . 0 mol / L hydrochloric acid , dried over anhy 
drous magnesium sulfate , filtered and concentrated . The 35 Example 9 residue was purified by silica gel column chromatography 
( solvent ; hexane / ethyl acetate = 80 / 20 - 60 / 40 ) to give the title 
compound ( 2 . 46 g ) . ( R ) - N - benzyl - 2 - ( 5 - ethyl - 6 - methyl - 7 - oxo - 6 , 7 - di 
MS ( ESI ) m / z ; 467 [ M + H ] * hydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ) pyrrolidine 

1 - carboxamide Example 7 40 

( R ) - 2 - ( 5 - ethyl - 6 - methyl - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thi 
azolo [ 5 , 4 - d ] pyrimidin - 2 - yl ) pyrrolidine - 1 - carboxylic 

acid benzyl ester 45 

N 

50 

CH3 

CH3 
55 To a solution ( 9 mL ) of the compound ( 300 mg ) obtained 

in Reference Example 21 , and N , N - diisopropylethylamine 
( 0 . 24 mL ) in methylene chloride was added dropwise benzyl 
isocyanate ( 0 . 15 mL ) under ice - cooling . The reaction mix 
ture was stirred at room temperature for 1 hr . 0 . 5 mol / L A mixture of the compound ( 3 . 00 g ) obtained in Refer - 60 Hydrochloric acid was added to the reaction mixture , and the ence Example 7 , acetic anhydride ( 8 . 5 g ) and trimethyl mixture was extracted twice with chloroform . The organic orthopropionate ( 11 . 2 g ) was stirred with heating at 120° C . layer was dried over anhydrous magnesium sulfate , filtered for 2 hr . The reaction mixture was concentrated under 

reduced pressure , and the residue was purified by silica gel and concentrated . The residue was purified by silica gel 
column chromatography ( solvent ; hexane / ethyl 65 as column chromatography ( solvent ; hexanelethyl acetate = 90 / 
acetate = 100 / 0 - 60 / 40 ) to give the title compound ( 0 . 47 g ) . 10 - 20 / 80 ) to give the title compound ( 483 mg ) . 
MS ( ESI ) m / z ; 399 [ M + H ] + MS ( ESI ) m / z ; 398 [ M + H ] + 
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Example 12 

( R ) - N - ( 2 - chlorobenzyl ) - 2 - ( 5 - ethyl - 6 - methyl - 7 - oxo 
6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ) pyrro 

lidine - 1 - carboxamide 

( R ) - 2 - ( 5 - ethyl - 6 - methyl - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thi 
azolo [ 5 , 4 - d ] pyrimidin - 2 - yl ) - N - ( 1 - phenylcyclopro 

pyl ) pyrrolidine - 1 - carboxamide 

HN 

CH 

- CH3 20 

CH To a solution ( 60 mL ) of 1 - phenylcyclopropylamine ( 2 . 00 
g ) in chloroform were added triethylamine ( 4 . 11 mL ) and 
4 - methoxyphenyl chloroformate ( 1 . 92 mL ) , and the reaction 
mixture was stirred at room temperature for 3 hr . Water was 
added to the reaction mixture , and the mixture was extracted 
twice with chloroform . The organic layer was dried over 
anhydrous magnesium sulfate , filtered and concentrated . 

The compound ( 150 mg ) obtained in Reference Example The residue was washed with diethyl ether , filtered and dried 
21 was treated by a method similar to that in Example 9 to 30 to to give ( 1 - phenylcyclopropyl ) - carbamic acid - 4 - methoxy give the title compound ( 210 mg ) . phenyl ester ( 2 . 59 g ) To a solution ( 6 . 0 mL ) of the compound 
MS ( ESI ) m / z ; 432 [ M + H ] * ( 80 mg ) obtained in Reference Example 21 and DBU ( 0 . 32 

mL ) in acetonitrile was added ( 1 - phenylcyclopropyl ) - car 
Example 11 bamic acid - 4 - methoxyphenyl ester ( 595 mg ) , and the reac 

tion mixture was stirred with heating at 85° C . for 4 hr . 0 . 5 
mol / L Hydrochloric acid was added to the reaction mixture , 

( R ) - N - ( 2 - chlorobenzyl ) - 2 - [ 7 - oxo - 6 - ( propan - 2 - yl ) - 5 and the mixture was extracted twice with chloroform . The 
trifluoromethyl - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] py organic layer was dried over anhydrous magnesium sulfate , 

rimidin - 2 - yl ] pyrrolidine - 1 - carboxamide filtered and concentrated . The residue was purified by silica 
gel column chromatography ( solvent ; chloroform / metha 
nol = 100 / 0 - 95 / 5 ) to give the title compound ( 65 mg ) . 
MS ( ESI ) m / z ; 424 [ M + H ] * 

40 

45 Example 13 

( R ) - 5 - ethyl - 2 - 1 - [ ( ( R ) - indan - 1 - yl ) aminocarbonyl ] 
pyrrolidin - 2 - yl ) - 6 - methyl - 6 , 7 - dihydro [ 1 , 3 ] thiazolo 

[ 5 , 4 - d ] pyrimidin - 7 - one 
50 

CH3 

N CH? 
1 55 

F 

CH3 

60 CH3 

The compound ( 150 mg ) obtained in Reference Example The compound ( 80 mg ) obtained in Reference Example 
20 was treated by a method similar to that in Example 9 to 55 21 was treated by a method similar to that in Example 12 to 
give the title compound ( 120 mg ) . give the title compound ( 100 mg ) . 
MS ( ESI ) m / z ; 500 [ M + H ] * MS ( ESI ) m / z ; 424 [ M + H ] * 
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Example 14 solvent was evaporated under reduced pressure , methylene 
chloride ( 10 mL ) , 4 - dimethylaminopyridine ( 370 mg ) and ( R ) - 2 - { 1 - [ 2 - ( 3 , 4 - dihydro - 2H - quinolin - 1 - yl ) acetyl ] 

pyrrolidin - 2 - yl ) - 5 - ethyl - 6 - methyl - 6H - [ 1 , 3 ] thiazolo 2 - phenylpropane - 2 - amine ( 390 mg ) were added at room 
[ 5 , 4 - d ] pyrimidin - 7 - one 5 temperature , and the reaction mixture was stirred overnight . 

0 . 5 mol / L Hydrochloric acid was added to the reaction 
mixture , and the mixture was extracted twice with chloro 
form . The organic layer was dried over anhydrous magne 
sium sulfate , filtered and concentrated . The residue was 
purified by silica gel column chromatography ( solvent ; 
hexane / ethyl acetate = 60 / 40 - 0 / 100 ) to give the title com 
pound ( 30 mg ) . 
MS ( ESI ) m / z ; 426 [ M + H ] * 

10 

N - CHE 

' S CH ; 
N 

• 

N - CHE 

Example 16 
20 20 

( R ) - 5 - ethyl - 2 - { 1 - [ ( ( R ) - 1 , 2 , 3 , 4 - tetrahydronaphthalen 
To a solution ( 7 . 5 mL ) of the compound ( 200 mg ) 1 - yl ) aminocarbonyl ] pyrrolidin - 2 - yl ) - 6 - methyl - 6 , 7 

obtained in Reference Example 21 and N , N - diisopropyleth dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 7 - one 
ylamine ( 0 . 16 mL ) in methylene chloride was added drop 
wise chloroacetyl chloride ( 65 uL ) under ice - cooling . The 25 
reaction mixture was stirred at room temperature for 1 hr . 0 . 5 
mol / L Hydrochloric acid was added to the reaction mixture , 
and the mixture was extracted is twice with chloroform . The 
organic layer was dried over anhydrous magnesium sulfate , 
filtered and concentrated . To a solution ( 7 . 5 mL ) of the 30 
residue in acetonitrile were added potassium iodide ( 150 
mg ) , potassium carbonate ( 205 mg ) and 1 , 2 , 3 , 4 - tetrahydro 
quinoline ( 145 uL ) , and the reaction mixture was stirred with 
heating at 80° C . for 4 hr . Water was added to the reaction 

CH2 mixture , and the mixture was extracted twice with chloro - 35 
form . The organic layer was dried over anhydrous magne 
sium sulfate , filtered and concentrated . The residue was 
purified by silica gel column chromatography ( solvent ; The compound ( 150 mg ) obtained in Reference Example 
hexane / ethyl acetate = 90 / 10 - 20 / 80 ) to give the title com - 21 was treated by a method similar to that in Example 15 to 
pound ( 330 mg ) . 40 give the title compound ( 67 mg ) . 
MS ( ESI ) m / z ; 438 [ M + H ] * MS ( ESI ) m / z ; 438 [ M + H ] * 

Example 15 
Example 17 

( R ) - 2 - ( 5 - ethyl - 6 - methyl - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thi 45 
azolo [ 5 , 4 - d ] pyrimidin - 2 - yl ) - N - ( 1 - methyl - 1 - phenyl 

ethyl ) pyrrolidine - 1 - carboxamide ( R ) - 2 - ( 5 - ethyl - 6 - methyl - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thi 
azolo [ 5 , 4 - d ] pyrimidin - 2 - yl ) - N - ( ( R ) - 1 - phenylethyl ) 

pyrrolidine - 1 - carboxamide 

CH3 ' s N 

50 

. H?CT 55 

CH3 CH3 
N 

a CHZ NCH 
60 

To a solution ( 15 mL ) of triphosgene ( 110 mg ) in meth 
ylene chloride was added pyridine ( 0 . 1 mL ) under ice 
cooling , and the reaction mixture was stirred at the same The compound ( 150 mg ) obtained in Reference Example 
temperature for 30 min . The compound ( 150 mg ) obtained 65 21 was treated by a method similar to that in Example 15 to 
in Reference Example 21 was added , and the reaction give the title compound ( 120 mg ) . 
mixture was stirred at room temperature for 30 min . The MS ( ESI ) m / z ; 412 [ M + H ] + 
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and ME 115 
Example 18 

US 10 , 965 , 972 B2 116 
Example 20 

( R ) - 2 - ( 7 - oxo - 6 - ( propan - 2 - yl ) - 5 - trifluoromethyl - 6 , 7 
dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ) - N - 1 
phenylcyclopropyl ) pyrrolidine - 1 - carboxamide 

( R ) - 2 - [ 6 - methyl - 5 - ( 3 - methyl - [ 1 , 2 , 4 ] oxadiazol - 5 - yl ) 
7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 
yl ] pyrrolidine - 1 - carboxylic acid 4 - methylphenyl 

ester 

10 

Our O 
H3Cm 

CH3 NCH 
a 

CNCH , Nu LCHZ 
N1 0 - N 

F F 20 
The compound ( 150 mg ) obtained in Reference Example 

20 was treated by a method similar to that in Example 15 to 
give the title compound ( 41 mg ) . 
MS ( ESI ) m / z ; 492 [ M + H ] * 

The compound ( 50 mg ) obtained in Reference Example 
16 was treated by a method similar to that in Example 19 to 
give the title compound ( 68 mg ) . 
MS ( ESI ) m / z : 453 [ M + H1 + 

25 Example 21 

Example 19 ( R ) - 2 - [ 6 - methyl - 5 - ( 3 - methyl - [ 1 , 2 , 4 ] oxadiazol - 5 - yl ) 
7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 
yl ] pyrrolidine - 1 - carboxylic acid 4 - methoxyphenyl 

ester 
30 ( R ) - 2 - [ 6 - methyl - 5 - ( 3 - methyl - [ 1 , 2 , 4 ] oxadiazol - 5 - yl ) - 

7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 
yl ] pyrrolidine - 1 - carboxylic acid phenyl ester 

35 H30 
CH3 

0 - N Our CH3 The compound ( 30 mg ) obtained in Reference Example 
45 16 was treated by a method similar to that in Example 19 to 

give the title compound ( 27 mg ) . 
MS ( ESI ) m / z ; 469 [ M + H ] * 

Example 22 
50 

6 - methyl - 5 - ( 3 - methyl - [ 1 , 2 , 4 ] oxadiazol - 5 - yl ) - 2 - [ ( R ) 
1 - ( phenylacetyl ) pyrrolidin - 2 - yl ) - 6H - [ 1 , 3 ] thiazolo [ 5 , 

4 - d ] pyrimidin - 7 - one 
55 

To a solution ( 5 . 0 mL ) of the compound ( 80 mg ) obtained 
in Reference Example 16 in methylene chloride were added 
N , N - diisopropylethylamine ( 55 uL ) and phenyl chlorofor 
mate ( 40 mg ) , and the reaction mixture was stirred at room 
temperature for 30 min . Water was added to the reaction 60 
mixture , and the mixture was extracted twice with chloro 
form . The organic layer was dried over anhydrous magne 
sium sulfate , filtered and concentrated . The residue was 
purified by silica gel column chromatography ( solvent ; 
hexane / ethyl acetate = 70 / 30 - 20 / 80 ) to give the title com - 65 
pound ( 50 mg ) . 
MS ( ESI ) m / z ; 439 [ M + H ] + 

CH3 ! 
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The compound ( 70 mg ) obtained in Reference Example Example 25 
16 was treated by a method similar to that in Example 19 to 
give the title compound ( 90 mg ) . ( R ) - 2 - [ 6 - methyl - 5 - ( 5 - methyl - [ 1 , 3 , 4 ] oxadiazol - 2 - yl ) 
MS ( ESI ) m / z ; 437 [ M + H ] * 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 

yl ] pyrrolidine - 1 - carboxylic acid phenyl ester 
Example 23 

6 - methyl - 5 - ( 3 - methyl - [ 1 , 2 , 4 ] oxadiazol - 5 - yl ) - 2 - [ ( R ) 
1 - ( 3 - methylphenylacetyl ) pyrrolidin - 2 - yl ] - 6H - [ 1 , 3 ] 

thiazolo [ 5 , 4 - d ] pyrimidin - 7 - one 10 0 

CH 

N - N 

The compound ( 100 mg ) obtained in Reference Example 
18 was treated by a method similar to that in Example 19 to 
give the title compound ( 130 mg ) . 
MS ( ESI ) m / z ; 439 [ M + H ] + H3C 

or Example 26 
25 

CH ; 13 N 
6 - methyl - 5 - ( 5 - methyl - [ 1 , 3 , 4 ] oxadiazol - 2 - yl ) - 2 - [ ( R ) 
1 - ( phenylacetyl ) pyrrolidin - 2 - yl ) - 6H - [ 1 , 3 ] thiazolo [ 5 , 

4 - d ] pyrimidin - 7 - one 
CH3 

30 

20 

CH3 
35 

CH 

N - N 

The compound ( 70 mg ) obtained in Reference Example 40 
16 was treated by a method similar to that in Example 19 to 
give the title compound ( 90 mg ) . 
MS ( ESI ) m / z ; 451 [ M + H ] * 

The compound ( 100 mg ) obtained in Reference Example 
18 was treated by a method similar to that in Example 19 to 
give the title compound ( 130 mg ) . 
MS ( ESI ) m / z ; 437 [ M + H ] * 

45 Example 24 Example 27 
( R ) - 2 - [ 6 - methyl - 5 - ( 5 - methyl - [ 1 , 2 , 4 ] oxadiazol - 3 - yl ) 
7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 
yl ] pyrrolidine - 1 - carboxylic acid phenyl ester 

( R ) - 2 - [ 6 - methyl - 7 - oxo - 5 - ( tetrahydro - 2H - pyran - 4 
yl ) - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] 

pyrrolidine - 1 - carboxylic acid phenyl ester 
50 

55 

CHZ - CH3 

C13 V 60 60 
N - 0 

The compound ( 330 mg ) obtained in Reference Example The compound ( 200 mg ) obtained in Reference Example 
17 was treated by a method similar to that in Example 19 to 65 19 was treated by a method similar to that in Example 19 to 
give the title compound ( 440 mg ) . give the title compound ( 270 mg ) . 
MS ( ESI ) m / z ; 439 [ M + H ] + MS ( ESI ) m / z ; 441 [ M + H ] * 
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Example 28 US 10 . 065 . 972 B 120 

Example 31 120 
( R ) - 2 - ( 5 - ethyl - 6 - methyl - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thi 
azolo [ 3 , 4 - d ] pyrimidin - 2 - yl ) pyrrolidine - 1 - carboxylic 

acid phenyl ester 

( R ) - 2 - ( 6 - methyl - 5 - [ ( morpholin - 4 - yl ) methyl ] - 7 - oxo 
6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 
yl } pyrrolidine - 1 - carboxylic acid phenyl ester 5 . 

10 

CH3 CH3 

CH3 15 15 ' s N 

The compound ( 64 mg ) obtained in Reference Example 
21 was treated by a method similar to that in Example 19 to 
give the title compound ( 69 mg ) . 
MS ( ESI ) m / z ; 385 [ M + H ] * 

The compound ( 43 mg ) obtained in Reference Example 
22 was treated by a method similar to that in Example 19 to 

20 give the title compound ( 28 mg ) . 
MS ( ESI ) m / z ; 456 [ M + H ] * 

Example 29 Example 32 
25 

5 - ethyl - 6 - methyl - 2 - [ ( R ) - 1 - ( phenylacetyl ) pyrrolidin 
2 - yl ) - 6H - [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 7 - one 

( R ) - 2 - [ 5 - methyl - 7 - oxo - 6 - ( tetrahydro - 2H - pyran - 4 
yl ) - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] 

pyrrolidine - 1 - carboxylic acid phenyl ester 

30 

Obe . colo NCH , 35 
CH3 ' s 

N 

CNCH , 
40 The compound ( 100 mg ) obtained in Reference Example 

21was treated by a method similar to that in Example 19 to 
give the title compound ( 53 mg ) . 
MS ( ESI ) m / z ; 383 [ M + H ] * 

The compound ( 60 mg ) obtained in Reference Example 
23 was treated by a method similar to that in Example 19 to 
give the title compound ( 14 mg ) . 
MS ( ESI ) m / z ; 441 [ M + H ] + 

Example 30 45 

Example 33 
2 - [ ( R ) - 1 - ( phenylacetyl ) pyrrolidin - 2 - yl ) - 6 - ( propan - 2 
yl ) - 5 - trifluoromethyl - 6H - [ 1 , 3 ] thiazolo [ 3 , 4 - d ] pyrimi 

din - 7 - one 50 
( R ) - 2 - [ 6 - methyl - 5 - ( 3 - methyl - [ 1 , 2 , 4 ] oxadiazol - 5 - yl ) 
7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 
yl ] pyrrolidine - 1 - carboxylic acid 3 - methylphenyl 

ester 

CH3 55 52 Det 59 HC . H3C 
o godt - E NCH , 

F 

CH3 The compound ( 210 mg ) obtained in Reference Example 
20 was treated by a method similar to that in Example 19 to 65 
give the title compound ( 85 mg ) . 
MS ( ESI ) m / z ; 451 [ M + H ] + 
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Example 36 

( R ) - 2 - [ 6 - methyl - 7 - oxo - 5 - ( tetrahydro - 2H - pyran - 4 
yl ) - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] 
pyrrolidine - 1 - carboxylic acid 3 - methylphenyl ester 

To a solution ( 2 . 0 mL ) of triphosgene ( 38 mg ) in toluene 
were added 3 - cresol ( 35 mg ) and pyridine ( 33 uL ) under 
ice - cooling , and the reaction mixture was stirred at room 
temperature for 30 min . The solvent was evaporated under 
reduced pressure , methylene chloride ( 5 . 0 mL ) , triethylam - 5 
ine ( 100 UL ) and the compound ( 50 mg ) obtained in Ref 
erence Example 16 were added , and the reaction mixture 
was stirred at room temperature for 1 hr . Water was added 
to the reaction mixture , and the mixture was extracted twice 
with chloroform . The organic layer was dried over anhy 
drous magnesium sulfate , filtered and concentrated . The 
residue was purified by silica gel column chromatography 
( solvent ; hexane / ethyl acetate = 70 / 30 - 0 / 100 ) to give the title 
compound ( 50 mg ) . 
MS ( ESI ) m / z ; 453 [ M + H ] * 

15 

H3C 
Example 34 

20 
CH , 

( R ) - 2 - [ 6 - methyl - 5 - ( 3 - methyl - [ 1 , 2 , 4 ] oxadiazol - 5 - yl ) - 
7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 
yl ] pyrrolidine - 1 - carboxylic acid 2 - methylphenyl 

ester 

25 

CH3 

30 

35 
H3 

The compound ( 100 mg ) obtained in Reference Example 
19 was treated by a method similar to that in Example 33 to 
give the title compound ( 130 mg ) . 
MS ( ESI ) m / Z ; 455 ( M + H ] * 

The compound ( 70 mg ) obtained in Reference Example 
16 was treated by a method similar to that in Example 33 to 40 
give the title compound ( 66 mg ) . 
MS ( ESI ) m / z ; 453 [ M + H ] * Example 37 

Example 35 
45 

( R ) - 2 - [ 6 - methyl - 5 - ( 3 - methyl - [ 1 , 2 , 4 ] oxadiazol - 5 - yl ) 
7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 
yl ] pyrrolidine - 1 - carboxylic acid 3 - methoxyphenyl 

ester 

( R ) - 2 - [ 6 - methyl - 7 - oxo - 5 - tetrahydro - 2H - pyran - 4 
yl ) - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] 
pyrrolidine - 1 - carboxylic acid 3 - methoxyphenyl 

ester 

50 

H3CO 
H3CO De oyota 55 

NCH , 

- CH360 

The compound ( 50 mg ) obtained in Reference Example The compound ( 80 mg ) obtained in Reference Example 
16 was treated by a method similar to that in Example 33 to 65 19 was treated by a method similar to that in Example 33 to 
give the title compound ( 50 mg ) . give the title compound ( 115 mg ) . 
MS ( ESI ) m / z ; 469 [ M + H ] * MS ( ESI ) m / z ; 471 [ M + H ] * 
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Example 38 
124 

Example 40 

( R ) - 2 - [ 6 - methyl - 7 - oxo - 5 - ( tetrahydro - 2H - pyran - 4 
yl ) - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] 
pyrrolidine - 1 - carboxylic acid 3 - ( trifluoromethoxy ) 

phenyl ester 

( R ) - 2 - [ 6 - methyl - 7 - oxo - 5 - ( tetrahydro - 2H - pyran - 4 
yl ) - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] 
pyrrolidine - 1 - carboxylic acid 3 - chlorophenyl ester 5 . 

o yogurtado CH3 

' NYCH , 
The compound ( 50 mg ) obtained in Reference Example 

19 was treated by a method similar to that in Example 33 to 
give the title compound ( 57 mg ) . 
MS ( ESI ) m / z ; 525 [ M + H ] * 

25 

Example 39 
30 ( R ) - 2 - [ 6 - methyl - 7 - oxo - 5 - ( tetrahydro - 2H - pyran - 4 

yl ) - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] 
pyrrolidine - 1 - carboxylic acid 3 - fluorophenyl ester 

35 

The compound ( 50 mg ) obtained in Reference Example 
19 was treated by a method similar to that in Example 33 to 
give the title compound ( 60 mg ) . 
MS ( ESI ) m / z ; 475 [ M + H ] + 40 

Example 41 

45 

( R ) - 2 - [ 6 - methyl - 7 - oxo - 5 - ( tetrahydro - 2H - pyran - 4 
yl ) - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 3 , 4 - d ] pyrimidin - 2 - yl ] 
pyrrolidine - 1 - carboxylic acid 3 - ( trifluoromethyl ) 

phenyl ester 
CH3 

50 
F 

55 

8 8 

The compound ( 50 mg ) obtained in Reference Example The compound ( 50 mg ) obtained in Reference Example 
19 was treated by a method similar to that in Example 33 to 65 19 was treated by a method similar to that in Example 33 to 
give the title compound ( 44 mg ) . give the title compound ( 60 mg ) . 
MS ( ESI ) m / z ; 459 [ M + H ] * MS ( ESI ) m / z ; 509 [ M + H ] * 
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Example 42 
126 

Example 44 

( R ) - 2 - [ 6 - ( 2 , 4 - dimethoxybenzyl ) - 7 - oxo - 5 - ( propan - 2 
yl ) - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] 

pyrrolidine - 1 - carboxylic acid benzyl ester 
5 

( R ) - 2 - [ 6 - ( 2 , 4 - dimethoxybenzyl ) - 7 - oxo - 5 - phenyl - 6 , 7 
dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] pyrroli 

dine - 1 - carboxylic acid benzyl ester 

10 CH3 

CH3 15 

CH3 

CH3 ' S 20 N 

CH3 

The compound ( 1 . 74 g ) obtained in Reference Example 
28 was treated by a method similar to that in Example 42 to 
give the title compound ( 1 . 80 g ) . 
MS ( ESI ) m / z ; 583 [ M + H ] * 

30 

To a solution ( 15 mL ) of the compound ( 1 . 80 g ) obtained 25 
in Reference Example 26 in methylene chloride were added 
chlorotrimethylsilane ( 3 . 8 mL ) and triethylamine ( 13 . 2 mL ) , 
and the reaction mixture was stirred at room temperature 
overnight . Water and 1 . 0 mol / L hydrochloric acid were 
added to the reaction mixture , and the mixture was extracted 
twice with chloroform . The organic layer was dried over 
anhydrous magnesium sulfate , filtered and concentrated . 
The residue was purified by silica gel column chromatog 
raphy ( solvent ; hexane / ethyl acetate = 70 / 30 - 50 / 50 ) to give 35 
the title compound ( 1 . 46 g ) . 
MS ( ESI ) m / z ; 549 [ M + H ] * 

Example 45 

( R ) - 2 - [ 6 - ( 2 , 4 - dimethoxybenzyl ) - 5 - ( 2 - fluorophenyl ) 
7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 

yl ] pyrrolidine - 1 - carboxylic acid benzyl ester 

40 Example 43 

( R ) - 2 - [ 5 - cyclopropyl - 6 - ( 2 , 4 - dimethoxybenzyl ) - 7 
oxo - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] 

pyrrolidine - 1 - carboxylic acid benzyl ester 
. CH 

45 

CH3 

CH3 

S N 

F 

The compound ( 1 . 27 g ) obtained in Reference Example The compound ( 1 . 90 g ) obtained in Reference Example 
27 was treated by a method similar to that in Example 42 to as 29 was treated by a method similar to that in Example 42 to 
give the title compound ( 1 . 05 g ) . give the title compound ( 1 . 90 g ) . 
MS ( ESI ) m / z ; 547 [ M + H ] * MS ( ESI ) m / z ; 601 [ M + H ] * 
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Example 46 
128 

Example 48 128 
( R ) - 2 - [ 5 - ( 2 , 4 - difluorophenyl ) - 6 - ( 2 , 4 - dimethoxyben 
zyl ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimi 
din - 2 - yl ] pyrrolidine - 1 - carboxylic acid benzyl ester 5 

( R ) - 2 - [ 6 - ( 2 , 4 - dimethoxybenzyl ) - 5 - ( 2 - methylphe 
nyl ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimi 
din - 2 - yl ] pyrrolidine - 1 - carboxylic acid benzyl ester 

CH3 CU CH , 10 O - 

CH ; 

20 

F 
H3C 

The compound ( 1 . 47 g ) obtained in Reference Example 
30 was treated by a method similar to that in Example 42 to 25 
give the title compound ( 1 . 22 g ) . 
MS ( ESI ) m / z ; 619 [ M + H ] * 

The compound ( 1 . 45 g ) obtained in Reference Example 
32 was treated by a method similar to that in Example 42 to 
give the title compound ( 1 . 40 g ) . 
MS ( ESI ) m / z ; 597 [ M + H ] * Example 47 30 

Example 49 
( R ) - 2 - 6 - ( 2 , 4 - dimethoxybenzyl ) - 7 - oxo - 5 - [ 2 - ( trifluo 
romethoxy ) phenyl ] - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] 
pyrimidin - 2 - yl } pyrrolidine - 1 - carboxylic acid benzyl 

ester 35 
( R ) - 2 - [ 6 - ( 2 , 4 - dimethoxybenzyl ) - 5 - ( 2 - methoxyphe 
nyl ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimi 
din - 2 - yl ] pyrrolidine - 1 - carboxylic acid benzyl ester 

40 

CH3 

CH3 45 ay Suchy CH CH3 50 N 
N ? 

SN 55 
L 

H3C 
F F 

60 

The compound ( 1 . 90 g ) obtained in Reference Example The compound ( 1 . 90 g ) obtained in Reference Example 
31 was treated by a method similar to that in Example 42 to 65 33 was treated by a method similar to that in Example 42 to 
give the title compound ( 1 . 46 g ) . give the title compound ( 1 . 65 g ) . 
MS ( ESI ) m / z ; 667 [ M + H ] * MS ( ESI ) m / z ; 613 [ M + H ] * 
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Example 50 
130 

Example 52 

( R ) - 2 - [ 6 - ( 2 , 4 - dimethoxybenzyl ) - 5 - ( 1 - fluorocyclo 
propyl ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] py 
rimidin - 2 - yl ] pyrrolidine - 1 - carboxylic acid benzyl 

ester 

( R ) - 2 - [ 5 - ( 1 , 1 - di fluoroethyl ) - 6 - ( 2 , 4 - dimethoxyben 
zyl ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimi 
din - 2 - yl ] pyrrolidine - 1 - carboxylic acid benzyl ester 

CH2 

- CH3 CH3 

F F 
CH3 20 

The compound ( 335 mg ) obtained in Reference Example 
37 was treated by a method similar to that in Example 42 to 
give the title compound ( 348 mg ) . 
MS ( ESI ) m / z ; 571 [ M + H ] * 25 V = 

Example 53 

30 ( R ) - 2 - [ 5 - ( 4 , 4 - difluorocyclohexyl ) - 6 - ( 2 , 4 - dimethoxy 
benzyl ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] py 
rimidin - 2 - yl ) pyrrolidine - 1 - carboxylic acid benzyl 

ester 
The compound ( 1 . 80 g ) obtained in Reference Example 

35 was treated by a method similar to that in Example 42 to 35 
give the title compound ( 1 . 75 g ) . 
MS ( ESI ) m / z ; 565 [ M + H ] * 

Example 51 40 

CH3 ( R ) - 2 - [ 5 - ( 1 - chlorocyclopropyl ) - 6 - ( 2 , 4 - dimethoxy 
benzyl ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] py 
rimidin - 2 - yl ] pyrrolidine - 1 - carboxylic acid benzyl 

ester 
45 

CH3 50 CH3 

CH3 
55 F 

' N 8 

The compound ( 180 mg ) obtained in Reference Example The compound ( 1 . 90 g ) obtained in Reference Example 
36 was treated by a method similar to that in Example 42 to 65 38 was treated by a method similar to that in Example 42 to 
give the title compound ( 175 mg ) . give the title compound ( 1 . 54 g ) . 
MS ( ESI ) m / z ; 581 [ M + H ] + MS ( ESI ) m / z ; 625 [ M + H ] * 
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Example 54 Example 56 

( R ) - 2 - [ 6 - ( 2 , 4 - dimethoxybenzyl ) - 5 - ( 1 - fluorocyclo 
hexyl ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimi 
din - 2 - yl ] pyrrolidine - 1 - carboxylic acid benzyl ester 

5 
( R ) - 2 - [ 6 - ( 2 , 4 - dimethoxybenzyl ) - 5 - ( 1 - ethoxycyclo 
propyl ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] py 
rimidin - 2 - yl ) pyrrolidine - 1 - carboxylic acid benzyl 

ester 

CH3 10 
- CH3 

15 

CH3 
??3 

20 CH3 

25 5 
The compound ( 1 . 34 g ) obtained in Reference Example 

39 was treated by a method similar to that in Example 42 to 
give the title compound ( 0 . 80 g ) . 
MS ( ESI ) m / z ; 607 [ M + H ] * 

The compound ( 1 . 40 g ) obtained in Reference Example 
41 was treated by a method similar to that in Example 42 to 
give the title compound ( 0 . 69 g ) . 
MS ( ESI ) m / z ; 591 [ M + H ] * 

30 Etemaple sy Example 57 
Example 55 

( R ) - 2 - [ 5 - ( 3 , 3 - difluorocyclobutyl ) - 6 - ( 2 , 4 - dimethoxy 
benzyl ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] py 
rimidin - 2 - yl ] pyrrolidine - 1 - carboxylic acid benzyl 

35 

( R ) - 2 - [ 5 - ( 1 - cyanocyclopropyl ) - 6 - ( 2 , 4 - dimethoxy 
benzyl ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] py 
rimidin - 2 - yllpyrrolidine - 1 - carboxylic acid benzyl 

ester 
35 

ester 

40 

CH3 45 CH3 

50 OCH 
0 – 5 

55 v = 

60 

The compound ( 1 . 68 g ) obtained in Reference Example The compound ( 4 . 10 g ) obtained in Reference Example 
40 was treated by a method similar to that in Example 42 to 65 42 was treated by a method similar to that in Example 42 to 
give the title compound ( 1 . 30 g ) . give the title compound ( 1 . 85 g ) . 
MS ( ESI ) m / z ; 597 [ M + H ] * MS ( ESI ) m / z ; 572 [ M + H ] * 
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Example 60 

( R ) - 2 - [ 5 - ( 2 - cyanopropan - 2 - yl ) - 6 - ( 2 , 4 - dimethoxy 
benzyl ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] py 
rimidin - 2 - yl ] pyrrolidine - 1 - carboxylic acid benzyl 

ester 

5 
( R ) - 2 - [ 6 - ( 2 , 4 - dimethoxybenzyl ) - 7 - oxo - 5 - [ 1 - ( trifluo 
romethyl ) cyclopropyl ) - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 
d ] pyrimidin - 2 - yl ] pyrrolidine - 1 - carboxylic acid ben 

zyl ester 

10 CH3 10 

CH3 15 
CH3 

HzC CH3 OCH 
F 
1 

- 
The compound ( 581 mg ) obtained in Reference Example 25 

43 was treated by a method similar to that in Example 42 to 
give the title compound ( 438 mg ) . 
MS ( ESI ) m / z ; 574 [ M + H ] * 

SN ' T 

30 Example 59 

( R ) - 2 - [ 6 - ( 2 , 4 - dimethoxybenzyl ) - 5 - [ 1 - ( fluoromethyl ) 
cyclopropyl ] - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] 
pyrimidin - 2 - yl ] pyrrolidine - 1 - carboxylic acid benzyl 

ester 
35 

The compound ( 1 . 46 g ) obtained in Reference Example 
45 was treated by a method similar to that in Example 42 to 

40 give the title compound ( 1 . 15 g ) . 
MS ( ESI ) m / z ; 615 [ M + H ] * 

Example 61 
CH3 45 

( R ) - 2 - [ 6 - ( 2 , 4 - dimethoxybenzyl ) - 7 - oxo - 5 - trifluorom 
ethyl - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] 

pyrrolidine - 1 - carboxylic acid benzyl ester 
CH3 50 50 

CH3 

55 

1 

V = 7 
60 

1 

The compound ( 379 mg ) obtained in Reference Example The compound ( 580 mg ) obtained in Reference Example 
44 was treated by a method similar to that in Example 42 to 65 47 was treated by a method similar to that in Example 42 to 
give the title compound ( 370 mg ) . give the title compound ( 498 mg ) . 
MS ( ESI ) m / z ; 579 [ M + H ] * MS ( ESI ) m / z ; 575 [ M + H ] * 
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Example 64 

( R ) - 2 - [ 5 - difluoromethyl - 6 - ( 2 , 4 - dimethoxybenzyl ) - 7 
oxo - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] 

pyrrolidine - 1 - carboxylic acid benzyl ester 

( R ) - 2 - ( 5 - cyclopropyl - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thiazolo 
[ 5 , 4 - d ] pyrimidin - 2 - yl ) pyrrolidine - 1 - carboxylic acid 

phenyl ester 5 

10 ooth CH 

NH 

zi CH3 
F 

— 

F 
The compound ( 1050 mg ) obtained in Example 43 was 

treated by a method similar to that in Example 63 to give the 
20 title compound ( 275 mg ) . 

MS ( ESI ) m / z ; 383 [ M + H ] * 
Example 65 

The compound ( 560 mg ) obtained in Reference Example 
48 was treated by a method similar to that in Example 42 to 
give the title compound ( 499 mg ) . 
MS ( ESI ) m / z ; 557 [ M + H ] * 25 ( R ) - 2 - ( 7 - oxo - 5 - phenyl - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 

d ] pyrimidin - 2 - yl ) pyrrolidine - l - carboxylic acid phe 
nyl ester 

Example 63 

30 ( R ) - 2 - [ 7 - oxo - 5 - ( propan - 2 - yl ) - 6 , 7 - dihydro [ 1 , 3 ] thi 
azolo [ 5 , 4 - d ] pyrimidin - 2 - yl ) pyrrolidine - 1 - carboxylic 

acid phenyl ester 
NH 

35 

40 

45 

The compound ( 700 mg ) obtained in Example 44 was 
CH3 treated by a method similar to that in Example 63 to give the 

title compound ( 280 mg ) . 
CH3 MS ( ESI ) m / z ; 419 [ M + H ] * 

Example 66 
To a solution ( 19 mL ) of the compound ( 960 mg ) obtained ( R ) - 2 - [ 5 - ( 2 - fluorophenyl ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] in Example 42 in acetonitrile were added triethylsilane ( 1 . 67 thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] pyrrolidine - 1 - carbox 

mL ) and trimethylsilyl iodide ( 1 . 20 mL ) , and the reaction ylic acid phenyl ester 
mixture was stirred at room temperature overnight . Trieth 
ylamine ( 1 . 95 mL ) and phenyl chloroformate ( 663 uL ) were 
added to the reaction mixture , and the reaction mixture was 
stirred at room temperature overnight . 1 . 0 mol / L Aqueous 
sodium hydroxide solution ( 4 . 0 mL ) was added to the 
reaction mixture , and the mixture was stirred at room 
temperature for 15 min . The mixture was acidified with 1 . 0 
mol / L hydrochloric acid and extracted twice with chloro 
form . The organic layer was dried over anhydrous magne 
sium sulfate , filtered and concentrated . The residue was 
purified by silica gel column chromatography ( solvent ; 
hexane / ethyl acetate = 70 / 30 - 0 / 100 ) to give the title com The compound ( 1000 mg ) obtained in Example 45 was 
pound ( 379 mg ) . 65 treated by a method similar to that in Example 63 to give the 

title compound ( 310 mg ) . 
MS ( ESI ) m / 2 , 385 [ M + H ] * MS ( ESI ) m / z ; 437 [ M + H ] + 

NH 

o 
60 
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Example 69 

( R ) - 2 - [ 5 - ( 2 , 4 - difluorophenyl ) - 7 - oxo - 6 , 7 - dihydro [ , 
3 ] thiazolo [ 3 , 4 - d ] pyrimidin - 2 - yl ] pyrrolidine - 1 - car - 

boxylic acid phenyl ester 
5 

( R ) - 2 - [ 5 - ( 2 - methylphenyl ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] 
thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] pyrrolidine - 1 - carbox 

ylic acid phenyl ester 

10 

NH NH 
?? 

a 

va 
H3C 

F F 

20 
The compound ( 600 mg ) obtained in Example 46 was 

treated by a method similar to that in Example 63 to give the 
title compound ( 168 mg ) . 
MS ( ESI ) m / z ; 455 [ M + H ] + 25 

The compound ( 700 mg ) obtained in Example 48 was 
treated by a method similar to that in Example 63 to give the 
title compound ( 170 mg ) . 
MS ( ESI ) m / z ; 433 [ M + H ] + 

Example 70 

Example 68 ( R ) - 2 - [ 5 - ( 2 - methoxyphenyl ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] 
thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] pyrrolidine - 1 - carbox 

ylic acid phenyl ester 
30 ( R ) - 2 - { 7 - oxo - 5 - [ 2 - ( trifluoromethoxy ) phenyl ] - 6 , 7 

dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 
yl } pyrrolidine - 1 - carboxylic acid phenyl ester 

35 

NH ?? 

40 

CH3 

45 The compound ( 800 mg ) obtained in Example 49 was 
treated by a method similar to that in Example 63 to give the 
title compound ( 360 mg ) . 
MS ( ESI ) m / z ; 449 [ M + H ] * = 

50 Example 71 

IF 
FF 

( R ) - 2 - [ 5 - ( 1 - fluorocyclopropyl ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 
3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] pyrrolidine - 1 - car 

boxylic acid phenyl ester F 

55 

. or The compound ( 700 mg ) obtained in Example 47 was 
treated by a method similar to that in Example 63 to give the as 
title compound ( 410 mg ) . 
MS ( ESI ) m / z ; 503 [ M + H ] * 
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The compound ( 1 . 75 g ) obtained in Example 50 was The compound ( 750 mg ) obtained in Example 53 was 
treated by a method similar to that in Example 63 to give the treated by a method similar to that in Example 63 to give the 
title compound ( 1 . 00 g ) . title compound ( 190 mg ) . 
MS ( ESI ) m / z ; 401 [ M + H ] * MS ( ESI ) m / z ; 461 [ M + H ] * 

Example 72 
Example 75 ( R ) - 2 - [ 5 - ( 1 - chlorocyclopropyl ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 

3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] pyrrolidine - 1 - car 
boxylic acid phenyl ester ( R ) - 2 - [ 5 - ( 1 - fluorocyclohexyl ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 

10 3 ] thiazolo [ 3 , 4 - d ] pyrimidin - 2 - yl ) pyrrolidine - 1 - car 
boxylic acid phenyl ester 

5 

oboty NH 

The compound ( 230 mg ) obtained in Example 51 was 
treated by a method similar to that in Example 63 to give the 
title compound ( 33 mg ) . 
MS ( ESI ) m / z ; 417 , 419 [ M + H ] * 

Example 73 

NH 25 

( R ) - 2 - [ 5 - ( 1 , 1 - difluoroethyl ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] 
thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] pyrrolidine - 1 - carbox 

ylic acid phenyl ester 30 

. 35 

NH 

CH3 
40 

The compound ( 800 mg ) obtained in Example 54 was 
treated by a method similar to that in Example 63 to give the 
title compound ( 40 . 0 mg ) . 
MS ( ESI ) m / z ; 443 [ M + H ] * 

Kitle 
F F 

Example 76 The compound ( 336 mg ) obtained in Example 52 was 
treated by a method similar to that in Example 63 to give the 45 
title compound ( 86 . 0 mg ) . 
MS ( ESI ) m / z ; 407 [ M + H ] * 

Example 74 
( R ) - 2 - [ 5 - ( 3 , 3 - difluorocyclobutyl ) - 7 - oxo - 6 , 7 - dihydro 
[ 1 , 3 ] thiazolo [ 3 , 4 - d ] pyrimidin - 2 - yl ] pyrrolidine - 1 

carboxylic acid phenyl ester 
50 ( R ) - 2 - [ 5 - ( 4 , 4 - difluorocyclohexyl ) - 7 - oxo - 6 , 7 - dihydro 

[ 1 , 3 ] thiazolo [ 3 , 4 - d ] pyrimidin - 2 - yl ] pyrrolidine - 1 
carboxylic acid phenyl ester 

55 

NH 

witta . F 

N 

The compound ( 1300 mg ) obtained in Example 55 was 
65 treated by a method similar to that in Example 63 to give the 

title compound ( 100 mg ) . 
MS ( ESI ) m / z ; 433 [ M + H ] + 
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Example 80 1920 
( R ) - 2 - [ 5 - ( 1 - ethoxycyclopropyl ) - 7 - oxo - 6 , 7 - dihydro 
[ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] pyrrolidine - 1 

carboxylic acid phenyl ester 

( R ) - 2 - { 5 - [ 1 - ( fluoromethyl ) cyclopropyl ] - 7 - oxo - 6 , 7 
dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 

yl } pyrrolidine - 1 - carboxylic acid phenyl ester 

10 oboty NH Y NH NH 
0 CH3 CH3 ' S v = 15 N 

The compound ( 690 mg ) obtained in Example 56 was The compound ( 370 mg ) obtained in Example 59 was 
treated by a method similar to that in Example 63 to give the 20 treated by a method similar to that in Example 63 to give the 
title compound ( 37 . 0 mg ) . title compound ( 70 . 0 mg ) . 
MS ( ESI ) m / z ; 427 [ M + H ] * MS ( ESI ) m / z ; 415 [ M + H ] + 

Example 78 Example 81 
25 

( R ) - 2 - [ 5 - ( 1 - cyanocyclopropyl ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 
3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] pyrrolidine - 1 - car 

boxylic acid phenyl ester 

( R ) - 2 - { 7 - oxo - 5 - [ 1 - ( trifluoromethyl ) cyclopropyl ] - 6 , 
7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 

yl } pyrrolidine - 1 - carboxylic acid phenyl ester 
30 

35 NH NH F F 

' s . 
40 

The compound ( 1850 mg ) obtained in Example 57 was 
treated by a method similar to that in Example 63 to give the 
title compound ( 711 mg ) . 
MS ( ESI ) m / z ; 408 [ M + H ] * 

The compound ( 575 mg ) obtained in Example 60 was 
treated by a method similar to that in Example 63 to give the 
title compound ( 279 mg ) . 
MS ( ESI ) m / z , 451 [ M + H ] * 

45 

Example 79 Example 82 

( R ) - 2 - [ 5 - ( 2 - cyanopropan - 2 - yl ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 
3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] pyrrolidine - 1 - car 

boxylic acid phenyl ester 

( R ) - 2 - ( 7 - oxo - 5 - trifluoromethyl - 6 , 7 - dihydro [ 1 , 3 ] 
thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ) pyrrolidine - 1 - carbox 

ylic acid phenyl ester 50 50 

55 Olete ooted A 

NH NH NH 
N 

= 
60 ALL HzC CH3 

The compound ( 300 mg ) obtained in Example 58 was The compound ( 478 mg ) obtained in Example 61 was 
treated by a method similar to that in Example 63 to give the 65 treated is by a method similar to that in Example 63 to give 
title compound ( 129 mg ) . the title compound ( 116 mg ) . 
MS ( ESI ) m / z ; 410 [ M + H ] * MS ( ESI ) m / z ; 411 [ M + H ] * 
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Example 85 

( R ) - 2 - ( 5 - difluoromethyl - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thi 
azolo [ 5 , 4 - d ] pyrimidin - 2 - yl ) pyrrolidine - 1 - carboxylic 

acid phenyl ester 5 
N - { ( R ) - 1 - [ 5 - ( 1 - chlorocyclopropyl ) - 7 - oxo - 6 , 7 - di 

hydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yljethyl ) - N 
methylcarbamic acid phenyl ester 

10 

?? 
H3CJN . 

' s 

F 

The compound ( 267 mg ) obtained in Example 62 was 
treated by a method similar to that in Example 63 to give the 20 
title compound ( 122 mg ) . 
MS ( ESI ) m / z ; 393 [ M + H ] * 

The compound ( 765 mg ) obtained in Reference Example 
50 was treated by a method similar to that in Example 84 to 
give the title compound ( 310 mg ) . 
MS ( ESI ) m / z ; 405 , 407 [ M + H ] + 

Example 84 25 

Example 86 
N - methyl - N - { ( R ) - 1 - [ 7 - oxo - 5 - ( propan - 2 - yl ) - 6 , 7 - di 

hydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] 
ethyl } carbamic acid phenyl ester 30 

( R ) - 2 - ( 7 - oxo - 5 - phenyl - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 
d ] pyrimidin - 2 - yl ) pyrrolidine - 1 - carboxylic acid 

3 - methylphenyl ester 

35 H3C 

H3C - NG 
?? 

CH3 Y NH 
40 

CH3 

To a reaction mixture of trifluoroacetic acid ( 6 . 50 mL ) , 45 
triethylsilane ( 360 ?L ) and water ( 360 ?L ) was added the To a solution ( 20 mL ) of the compound ( 700 mg ) obtained compound ( 800 mg ) obtained in Reference Example 49 at 0° in Example 44 in acetonitrile were added triethylsilane ( 1 . 20 
C . , and the reaction mixture was stirred at room temperature mL ) and trimethylsilyl iodide ( 0 . 35 mL ) , and the reaction 
for 2 hr . The solvent was evaporated under reduced pressure , 50 mixture was stirred at room temperature overnight ( reaction 

mixture 1 ) . To a solution ( 10 . 0 mL ) of triphosgene ( 290 mg ) 1 . 0 mol / L hydrochloric acid ( 10 . 0 mL ) was added , and the in toluene were added m - cresol ( 260 mg ) and pyridine ( 0 . 25 mixture was washed with hexane . The aqueous layer was mL ) under ice - cooling , and the reaction mixture was stirred 
neutralized with 1 . 0 mol / L aqueous sodium hydroxide solu at room temperature for 30 min ( reaction mixture 2 ) . The 
tion . sodium hydrogen carbonate ( 160 mg ) and phenyl 55 solvent of the above - mentioned reaction mixture 2 was 

evaporated under reduced pressure , and the obtained residue 
chloroformate ( 220?L ) were added at 0° C . , and the reaction was dissolved in methylene chloride ( 5 . 0 mL ) , and added to 
mixture was stirred at room temperature for 2 hr . The the above - mentioned reaction mixture 1 at room tempera 
reaction mixture was acidified with 1 . 0 mol / L hydrochloric ture . Furthermore , triethylamine ( 1 . 0 mL ) was added , and 

60 the reaction mixture was stirred at room temperature for 2 hr . acid and extracted once with chloroform . The organic layer 60 The reaction mixture was acidified with 1 . 0 mol / L hydro 
was dried over anhydrous magnesium sulfate , filtered and chloric acid and extracted twice with ethyl acetate . The 
concentrated . To the residue was added diisopropyl ether , organic layer was dried over anhydrous magnesium sulfate , 

filtered and concentrated . The residue was purified by silica and the solid was collected by filtration and dried to give the 5 gel column chromatography ( solvent ; hexane / ethyl 
title compound ( 420 mg ) . acetate = 70 / 30 - 0 / 100 ) to give the title compound ( 310 mg ) . 
MS ( ESI ) m / z ; 373 [ M + H ] * MS ( ESI ) m / z ; 433 [ M + H ] * 
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Example 89 

( R ) - 2 - [ 5 - ( 2 - fluorophenyl ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] 
thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] pyrrolidine - 1 - carbox 

ylic acid 3 - methylphenyl ester 

( R ) - 2 - { 7 - oxo - 5 - [ 2 - ( trifluoromethoxy ) phenyl ] - 6 , 7 
dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 

yl } pyrrolidine - 1 - carboxylic acid 3 - methylphenyl 
ester 

10 H3C 

y NH NH 

H3C 

o with 
0 
LF 

F F NH 

25 
The compound ( 700 mg ) obtained in Example 47 was 

treated by a method similar to that in Example 86 to give the 
title compound ( 450 mg ) . 
MS ( ESI ) m / z ; 517 [ M + H ] * F 

Example 90 
30 

( R ) - 2 - [ 5 - ( 3 - methylphenyl ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] 
thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] pyrrolidine - 1 - carbox 

ylic acid 3 - methylphenyl ester 
35 

The compound ( 900 mg ) obtained in Example 45 was 
treated by a method similar to that in Example 86 to give the 
title compound ( 250 mg ) . 
MS ( ESI ) m / z ; 451 [ M + H ] * 

40 

Example 88 
45 H3C mootto ( R ) - 2 - [ 5 - ( 2 , 4 - difluorophenyl ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 

3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ) pyrrolidine - 1 - car 
boxylic acid 3 - methylphenyl ester 

NH NH 

H3C 

H3C 

?? 

S 

v F 

The compound ( 600 mg ) obtained in Example 46 was The compound ( 700 mg ) obtained in Example 48 was 
treated by a method similar to that in Example 86 to give the 65 treated by a method similar to that in Example 86 to give the 
title compound ( 225 mg ) . title compound ( 150 mg ) . 
MS ( ESI ) m / z ; 469 [ M + H ] * MS ( ESI ) m / z ; 447 [ M + H ] + 
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Example 91 The compound ( 50 mg ) obtained in Example 51 was 
treated by a method similar to that in Example 86 to give the 

( R ) - 2 - [ 5 - ( 2 - methoxyphenyl ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] title compound ( 27 mg ) . thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] pyrrolidine - 1 - carbox 
ylic acid 3 - methylphenyl ester MS ( ESI ) m / z ; 431 , 433 [ M + H ] * 

Example 94 
H3C 

10 ( R ) - 2 - [ 5 - ( 1 - cyanocyclopropyl ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 
3 ] thiazolo [ 3 , 4 - d ] pyrimidin - 2 - yl ] pyrrolidine - 1 - car 

boxylic acid 3 - methylphenyl ester 

15 

HC HzC 

CH3 20 ?? 

The compound ( 800 mg ) obtained in Example 49 was 
treated by a method similar to that in Example 86 to give the 
title compound ( 430 mg ) . 
MS ( ESI ) m / z ; 463 [ M + H ] * 

Example 92 
25 

( R ) - 2 - [ 5 - ( 1 - fluorocyclopropyl ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 
3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] pyrrolidine - 1 - car 

boxylic acid 3 - methylphenyl ester 

The compound ( 350 mg ) obtained in Example 57 was 
treated by a method similar to that in Example 86 to give the 
title compound ( 31 . 0 mg ) . 
MS ( ESI ) m / z ; 422 [ M + H ] * 30 

Example 95 
H 

35 ( R ) - 2 - { 6 - ( 2 , 4 - dimethoxybenzyl ) - 5 - [ 1 - ( methoxym 
ethyl ) cyclopropyl ] - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thiazolo 

[ 5 , 4 - d ] pyrimidin - 2 - yl } pyrrolidine - 1 - carboxylic acid 
benzyl ester NH 

40 
F 

CH3 
The compound ( 490 mg ) obtained in Example 50 was 45 

treated by a method similar to that in Example 86 to give the 
title compound ( 245 mg ) . 
MS ( ESI ) m / z ; 415 [ M + H ] * 

Example 93 
50 

( R ) - 2 - [ 5 - ( 1 - chlorocyclopropyl ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 
3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] pyrrolidine - 1 - car 

boxylic acid 3 - methylphenyl ester CH3 

55 CH ; 

H3C 

. 
The compound ( 2 . 50 g ) obtained in Reference Example 

as 51 was treated by a method similar to that in Example 42 to 
give the title compound ( 2 . 30 g ) . 
MS ( ESI ) m / z ; 591 [ M + H ] * 
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Example 98 

( R ) - 2 - { 5 - [ 1 - ( methoxymethyl ) cyclopropyl ] - 7 - oxo - 6 , 
7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 

yl } pyrrolidine - 1 - carboxylic acid phenyl ester 
5 

2 - { ( R ) - 1 - [ 2 - ( 3 - methylphenyl ) acetyl ] pyrrolidin - 2 
yl ) - 5 - [ 1 - ( trifluoromethyl ) cyclopropyl ] - 6H - [ 1 , 3 ] thi 

azolo [ 3 , 4 - d ] pyrimidin - 7 - one 

10 10 H30 

NH NH 
?? JH F 15 F 

IF > CH3 o 
I ] 

To a solution ( 10 mL ) of the compound ( 500 mg ) obtained , 
in Reference Example 52 in methylene chloride were added The compound ( 60 . 0 mg ) obtained in Reference Example 
triethylamine ( 0 . 28 mL ) and phenyl chloroformate ( 0 . 26 g ) , 53 was treated by a method similar to that in Example 96 to 
and the reaction mixture was stirred at room temperature for g ive the title compound ( 40 . 0 mg ) . 
1 hr . 1 . 0 mol / L Aqueous sodium hydroxide solution ( 8 . 0 
mL ) was added to the reaction mixture , and the reaction 25 MS ( ESI ) m / z ; 463 [ M + H ] + 
mixture was stirred at room temperature for 15 min . The 
reaction mixture was acidified with 1 . 0 mol / L hydrochloric Example 99 
acid and extracted twice with chloroform . The organic layer 
was dried over anhydrous magnesium sulfate , filtered and 
concentrated . The residue was is purified by silica gel 30 ( R ) - 2 - { 5 - [ 1 - ( methoxymethyl ) cyclopropyl ] - 7 - oxo - 6 , 
column chromatography ( solvent ; hexanelethyl acetate = 70 / 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 
30 - 0 / 100 ) to give the title compound ( 130 mg ) . yl } pyrrolidine - 1 - carboxylic acid 3 - methylphenyl 

ester MS ( ESI ) m / z ; 427 [ M + H ] * 
35 

Example 97 
H3C 

2 - [ ( R ) - 1 - ( phenylacetyl ) pyrrolidin - 2 - yl ) - 5 - [ 1 - ( trifluo 
romethyl ) cyclopropyl ] - 6H - [ 1 , 3 ] thiazolo [ 5 , 4 - d ] py 

rimidin - 7 - one 40 

NH 

= - CH2 
v 

45 

50 oboty NH F 
I 

N 1 ) 

To a solution ( 15 mL ) of triphosgene ( 0 . 39 g ) in toluene 
were added m - cresol ( 0 . 36 g ) and pyridine ( 0 . 33 mL ) under 
ice - cooling , and the reaction mixture was stirred at room 
temperature for 30 min . The solvent was evaporated under 
reduced pressure , methylene chloride ( 10 mL ) , triethylam 
ine ( 1 . 4 mL ) and the compound ( 0 . 50 g ) obtained in Ref 
erence Example 52 were added , and the reaction mixture 

55 was stirred at room temperature for 1 hr . 1 . 0 mol / L Aqueous 
sodium hydroxide solution ( 8 . 0 mL ) was added to the 
reaction mixture , and the reaction mixture was stirred at 
room temperature for 15 min . The reaction mixture was 

60 acidified with 1 . 0 mol / L hydrochloric acid and extracted 
twice with chloroform . The organic layer was dried over 
anhydrous magnesium sulfate , filtered and concentrated . 
The residue was purified by silica gel column chromatog 
raphy ( solvent ; hexane / ethyl acetate = 70 / 30 - 0 / 100 ) to give 
the title compound ( 190 mg ) . 
MS ( ESI ) m / z ; 441 [ M + H ] * 

The compound ( 45 . 0 mg ) obtained in Reference Example 
53 was treated by a method similar to that in Example 96 to 
give the title compound ( 45 . 0 mg ) . 
MS ( ESI ) m / z , 449 [ M + H ] * 
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Example 100 dried over anhydrous magnesium sulfate , filtered and con 
centrated . The residue was purified by silica gel column 

( R ) - 2 - [ 6 - ( 2 , 4 - dimethoxybenzyl ) - 5 - ( 1 - methylcyclo chromatography ( solvent ; hexane / ethyl acetate = 70 / 30 - 30 / 
propoxy ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] py 70 ) to give the title compound ( 87 mg ) . 
rimidin - 2 - yl ] pyrrolidine - 1 - carboxylic acid benzyl 5 MS ( ESI ) m / z ; 605 [ M + H ] * 

ester 
Example 102 

CH3 10 ( R ) - 2 - [ 6 - ( 2 , 4 - dimethoxybenzyl ) - 5 - ( N , N - dimethyl 
amino ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] py 
rimidin - 2 - yl ) pyrrolidine - 1 - carboxylic acid benzyl 

ester 

CH3 15 
CH ; 

20 CH3 CH3 KIKA To a solution ( 5 . 0 mL ) of the compound ( 567 mg ) 
obtained in Reference Example 56 in DMF were added 
1 - methylcyclopropanol ( 104 mg ) and sodium hydride ( 60 % 25 
oil dispersion , 48 mg ) under ice - cooling . The reaction mix 2 CH3 

N N 
ture was stirred at 60° C . for 2 hr . Water was added to the 
reaction mixture , and the mixture was extracted twice with CH3 
ethyl acetate . The combined organic layer was washed with 
saturated brine , dried over anhydrous magnesium sulfate , 30 
filtered and concentrated . The residue was purified by silica To a solution ( 3 . 0 mL ) of the compound ( 190 mg ) 
gel column chromatography ( solvent ; hexane / ethyl obtained in Reference Example 56 in THF was added 2 . 0 0 
acetate = 70 / 30 - 50 / 50 ) and NH silica gel column chromatog mol / L dimethylamine THF solution ( 0 . 85 mL ) under ice 
raphy ( solvent ; hexanelethyl acetate = 60 / 40 - 0 / 100 ) to give cooling . The reaction mixture was stirred at room tempera 
the title compound ( 239 mg ) . 26 ture for 2 hr . The reaction mixture was concentrated , and the 
MS ( ESI ) m / z ; 577 [ M + H ] * residue was purified by NH silica gel column chromatog 

raphy ( solvent ; hexanelethyl acetate = 60 / 40 - 40 / 60 ) to give 
Example 101 the title compound ( 129 mg ) . 

MS ( ESI ) m / z ; 550 [ M + H ] * 
( R ) - 2 - [ 6 - ( 2 , 4 - dimethoxybenzyl ) - 7 - oxo - 5 - ( 2 , 2 , 2 

trifluoroethoxy ) - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] py Example 103 
rimidin - 2 - yl ) pyrrolidine - 1 - carboxylic acid benzyl 

ester ( R ) - 2 - [ 6 - ( 2 , 4 - dimethoxybenzyl ) - 7 - oxo - 5 - ( piperidin 
1 - yl ) - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] 

45 pyrrolidine - 1 - carboxylic acid benzyl ester 

40 

45 

CH3 

- CH3 
50 

CH ; 

CH ; 
55 

SN 0 
1 

To a solution ( 4 . 0 mL ) of the compound ( 250 mg ) 
obtained in Reference Example 56 in DMF were added 
2 , 2 , 2 - trifluoroethanol ( 40 uL ) and potassium tert - butoxide 
( 59 mg ) under ice - cooling . The reaction mixture was stirred The compound ( 216 mg ) obtained in Reference Example 
at 60° C . for 1 hr . Water was added to the reaction mixture , 65 56 was treated by a method similar to that in Example 102 
and the mixture was extracted twice with ethyl acetate . The to give the title compound ( 150 mg ) . 
combined organic layer was washed with saturated brine , MS ( ESI ) m / z ; 590 [ M + H ] + 
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Example 107 legal por 

( R ) - 2 - [ 5 - ( 1 - methylcyclopropoxy ) - 7 - oxo - 6 , 7 - dihydro 
[ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] pyrrolidine - 1 

carboxylic acid phenyl ester 
( R ) - 2 - [ 7 - oxo - 5 - ( piperidin - 1 - yl ) - 6 , 7 - dihydro [ 1 , 3 ] 

thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] pyrrolidine - 1 - carbox 
ylic acid phenyl ester 

10 

Lotte . Detta 
NH NH 

s N o CHz z 15 

NH The compound ( 180 mg ) obtained in Example 100 was 
treated by a method similar to that in Example 63 to give the 
title compound ( 62 mg ) . 
MS ( ESI ) m / z ; 413 [ M + H ] * 

20 NN 

Example 105 

25 ( R ) - 2 - [ 7 - oxo - 5 - ( 2 , 2 , 2 - trifluoroethoxy ) - 6 , 7 - dihydro 
[ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] pyrrolidine - 1 

carboxylic acid phenyl ester 

30 

Outer 
The compound ( 139 mg ) obtained in Example 103 was 

treated by a method similar to that in Example 63 to give the 
title compound ( 61 mg ) . 
MS ( ESI ) m / z ; 426 [ M + H ] * 

35 Example 108 Ij2 
( R ) - 2 - [ 6 - ( 2 , 4 - dimethoxybenzyl ) - 5 - ethyl - 7 - oxo - 6 , 7 
dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ) pyrroli 

dine - 1 - carboxylic acid benzyl ester 40 

The compound ( 168 mg ) obtained in Example 101 was 
treated by a method similar to that in Example 63 to give the 
title compound ( 59 mg ) . 
MS ( ESI ) m / z ; 441 [ M + H ] + 

45 

Example 106 
( R ) - 2 - [ 5 - ( N , N - dimethylamino ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 
3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] pyrrolidine - 1 - car 

boxylic acid phenyl ester 50 

CH ? 

20 55 Der CH3 
NH 

N N 60 

CH3 

The compound ( 126 mg ) obtained in Example 102 was . The compound ( 0 . 92 g ) obtained in Reference Example 
treated by a method similar to that in Example 63 to give the 65 57 was treated by a method similar to that in Example 42 to 
title compound ( 68 mg ) . give the title compound ( 0 . 89 g ) . 
MS ( ESI ) m / z ; 386 [ M + H ] * MS ( ESI ) m / z ; 535 [ M + H ] * 
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Example 111 

( R ) - 2 - [ 6 - ( 2 , 4 - dimethoxybenzyl ) - 5 - ( 1 - methylcyclo 
propyl ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] py 
rimidin - 2 - yl ) pyrrolidine - 1 - carboxylic acid benzyl 

ester 

( R ) - 2 - [ 6 - ( 2 , 4 - dimethoxybenzyl ) - 5 - ethyl - 7 - oxo - 6 , 7 
dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ) pyrroli 

dine - 1 - carboxylic acid phenyl ester 

HzC . 10 HU 

CH ; 15 OSCH 

20 20 

To a solution ( 10 mL ) of the compound ( 200 mg ) obtained 
The compound ( 1 . 27 g ) obtained in Reference Example , in Reference Example 60 in methylene chloride were added 

58 was treated by a method similar to that in Example 42 to “ triethylamine ( 90 uL ) and phenyl chloroformate ( 90 . 0 mg ) , 
give the title compound ( 1 . 08 g ) . and the reaction mixture was stirred at room temperature for 
MS ( ESI ) m / z ; 561 [ M + H ] * 1 hr . Water was added to the reaction mixture , and the 

mixture was acidified with 1 . 0 mol / L hydrochloric acid and 
Example 110 30 extracted twice with chloroform . The organic layer was 

dried over anhydrous magnesium sulfate , filtered and con 
( R ) - 2 - [ 6 - ( 2 , 4 - dimethoxybenzyl ) - 5 - ( 3 - methyloxetan centrated . The residue was purified by silica gel column 
3 - yl ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimi chromatography ( solvent ; hexane / ethyl acetate = 70 / 30 - 0 / din - 2 - yl ] pyrrolidine - 1 - carboxylic acid benzyl ester 35 100 100 ) to give the title compound ( 200 mg ) . 

MS ( ESI ) m / z ; 521 [ M + H ] * 

Example 112 40 

H3C 
( R ) - 2 - [ 6 - ( 2 , 4 - dimethoxybenzyl ) - 5 - ( 1 - methylcyclo 
propyl ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] py 
rimidin - 2 - yl ] pyrrolidine - 1 - carboxylic acid phenyl 

45 
ester 

CH 

H3CO 50 

CH2 ' s - N - CH3 
55 

CH3 

The compound ( 2 . 1 g ) obtained in Reference Example 59 The compound ( 320 mg ) obtained in Reference Example 
was treated by a method similar to that in Example 42 to give a 61 was treated by a method similar to that in Example 111 
the title compound ( 1 . 29 g ) . to give the title compound ( 142 mg ) . 
MS ( ESI ) m / z ; 577 [ M + H ] * MS ( ESI ) m / z ; 547 [ M + H ] + 
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Example 115 

( R ) - 2 - [ 6 - ( 2 , 4 - dimethoxybenzyl ) - 5 - ( 3 - methyloxetan 
3 - yl ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimi 
din - 2 - yl ) pyrrolidine - 1 - carboxylic acid phenyl ester 

( R ) - 2 - [ 5 - ( 1 - methylcyclopropyl ) - 7 - oxo - 6 , 7 - dihydro 
[ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ) pyrrolidine - 1 

carboxylic acid phenyl ester 5 

HU 10 . NH 

CH3 CH3 15 S - N OCH 

CH3 
The compound ( 142 mg ) obtained in Example 112 was 

20 treated by a method similar to that in Example 114 to give 
the title compound ( 80 . 0 mg ) . 
MS ( ESI ) m / z ; 397 [ M + H ] * 

Example 116 
The compound ( 70 . 0 mg ) obtained in Reference Example 25 

62 was treated by a method similar to that in Example 111 
to give the title compound ( 49 mg ) . 
MS ( ESI ) m / z ; 563 [ M + H ] * 

( R ) - 2 - [ 5 - ( 3 - methyloxetan - 3 - yl ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 
3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] pyrrolidine - 1 - car 

boxylic acid phenyl ester 

30 

Example 114 

( R ) - 2 - ( 5 - ethyl - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 3 , 4 - d ] 
pyrimidin - 2 - yl ) pyrrolidine - 1 - carboxylic acid phenyl 35 NH 

ester 
CH3 

40 

The compound ( 49 . 0 mg ) obtained in Example 113 was 
treated by a method similar to that in Example 114 to give 
the title compound ( 28 . 0 mg ) . 
MS ( ESI ) m / z ; 413 [ M + H ] + 45 

Example 117 
CNH NH 

CH3 50 
( R ) - 2 - [ 5 - ( 2 - fluoropropan - 2 - yl ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 
3 ] thiazolo [ 3 , 4 - d ] pyrimidin - 2 - yl ) pyrrolidine - 1 - car 

boxylic acid benzyl ester 

55 

NH NH 

To the compound ( 180 mg ) obtained in Example 111 was 
added a mixed solvent of triethylsilane ( 0 . 35 mL ) , water 
( 0 . 35 mL ) and trifluoroacetic acid ( 6 . 3 mL ) , and the reaction 
mixture was stirred at room temperature for 2 hr . The solvent 
was evaporated under reduced pressure , and the residue was 
purified by silica gel column chromatography ( solvent ; ethyl 
acetate / methanol = 100 / 0 - 95 / 5 ) to give the title compound 
( 118 mg ) . 
MS ( ESI ) m / z ; 371 [ M + H ] * 

F 

H3C CH3 
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To a solution ( 30 mL ) of the compound ( 1 . 30 g ) obtained ( 1 ) To a solution ( 5 . 0 mL ) of the compound ( 100 mg ) 
in Reference Example 64 in methylene chloride were added obtained in Example 117 in acetonitrile were added 
chlorotrimethylsilane ( 22 . 8 mL ) and triethylamine ( 75 . 2 triethylsilane ( 0 . 23 mL ) and trimethylsilyl iodide ( 70 °L ) , 
mL ) , and the reaction mixture was stirred at room tempera and the reaction mixture was stirred at room temperature 
ture for 10 days . Water was added to the reaction mixture , 5 overnight . 
and the mixture was extracted twice with chloroform . The ( 2 ) To a solution ( 5 . 0 mL ) of triphosgene ( 57 mg ) in toluene 
organic layer was dried over anhydrous magnesium sulfate , were added m - cresol ( 52 mg ) and pyridine ( 50 uL ) under 
filtered and concentrated . The residue was purified by silica ice - cooling , and the reaction mixture was stirred at room 
gel column chromatography ( solvent ; chloroform / metha temperature for 30 min . The solvent was evaporated under 
nol = 100 / 0 - 95 / 5 ) to give the title compound ( 0 . 40 g ) . reduced pressure , the residue was dissolved in methylene 
MS ( ESI ) m / z ; 417 [ M + H ] * chloride ( 5 . 0 mL ) , and added to the reaction mixture 

described in ( 1 ) at room temperature . Furthermore , tri Example 118 ethylamine ( 0 . 20 mL ) was added , and the reaction mix 
ture was stirred at room temperature for 4 hr . The reaction ( R ) - 2 - [ 5 - ( 2 - fluoropropan - 2 - yl ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 15 

3 ] thiazolo [ 3 , 4 - d ] pyrimidin - 2 - yl ] pyrrolidine - 1 - car mixture was acidified with 1 . 0 mol / L hydrochloric acid 
boxylic acid phenyl ester and extracted twice with chloroform . The organic layer 

was dried over anhydrous magnesium sulfate , filtered and 
concentrated . The residue was purified by silica gel col 
umn chromatography ( solvent ; hexanelethyl acetate = 70 / 
30 - 0 / 100 ) to give the title compound ( 34 mg ) . 
MS ( ESI ) m / z ; 417 [ M + H ] * 

10 

20 

Example 120 
NH 25 

a F ( R ) - 2 - [ 5 - ( 3 - methyl - [ 1 , 2 , 4 ] oxadiazol - 5 - yl ) - 7 - oxo - 6 , 
7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ) pyrroli 

dine - 1 - carboxylic acid phenyl ester 
Hz? CH ; 

30 

CHZ 

To a solution ( 15 mL ) of the compound ( 300 mg ) obtained 
in Example 117 in acetonitrile were added triethylsilane 
( 0 . 69 mL ) and trimethylsilyl iodide ( 0 . 21 mL ) , and the 
mixture was stirred at room temperature overnight . Trieth 
ylamine ( 0 . 60 mL ) and phenyl chloroformate ( 0 . 23 g ) were 35 ?? 
added to the reaction mixture , and the reaction mixture was 
stirred at room temperature for 4 hr . 1 . 0 mol / L Aqueous 
sodium hydroxide solution ( 0 . 8 mL ) was added to the 
reaction mixture , and the mixture was stirred at room 
temperature for 15 min . The mixture was acidified with 1 . 0 40 
mol / L hydrochloric acid and extracted twice with chloro 
form . The organic layer was dried over anhydrous magne - To a solution ( 24 . 0 mL ) of the compound ( 2 . 40 g ) 
sium sulfate , filtered and concentrated . The residue was obtained in Example 584 in methylene chloride solution 
purified by silica gel column chromatography ( solvent ; ( 24 . 0 mL ) were added triethylsilane ( 1 . 75 mL ) and trimeth 
hexanelethyl acetate = 70 / 30 - 0 / 100 ) to give the title com - 45 ylsilyl iodide ( 1 . 56 mL ) at 0° C . , and the mixture was stirred 
pound ( 97 mg ) . at room temperature for 15 hr . The solvent was evaporated 
MS ( ESI ) m / z ; 403 [ M + H ] * under reduced pressure , and to the residue were added 1 . 0 

mol / L hydrochloric acid ( 28 . 8 mL ) and hexane ( 24 . 0 mL ) to 
Example 119 partition the mixture . The aqueous layer was adjusted to pH 

50 about 4 with 4 . 0 mol / L aqueous sodium hydroxide solution 
( R ) - 2 - [ 5 - ( 2 - fluoropropan - 2 - yl ) - 7 - oxo - 6 , 7 - dihydro [ 1 , ( 7 . 20 mL ) . To the obtained aqueous layer were successively 
3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] pyrrolidine - 1 - car added THF ( 12 . 0 mL ) , sodium hydrogen carbonate ( 2 . 30 g ) 

boxylic acid 3 - methylphenyl ester and phenyl chloroformate ( 0 . 868 mL ) under ice - cooling , and 
the reaction mixture was stirred at room temperature for 3 hr . 
5 % Aqueous citric acid solution ( 60 . 0 mL ) was added to the 
reaction mixture , and the mixture was extracted three times 

H3C with chloroform . The organic layer was dried over anhy 
drous magnesium sulfate , filtered and concentrated . The 
residue was purified by reversed - phase chromatography 

60 ( Capcellpak C18 UG80 230 mmx250 mm , 5 um , A : 0 . 05 % 
trifluoroacetic acid - water , B : 0 . 05 % trifluoroacetic acid ?? 
acetonitrile , 35 mL / min , B : 35 - 50 % ) , and the solvent was 
evaporated by freeze - drying . The obtained residue was 
separated by chiral column ( CHIRALPAK ID 030 mmx250 

Hzc ' CHz 65 mm , solvent : methanol - THF - acetic acid 85 : 15 : 0 . 5 ) , and the 
solvent was evaporated to give the title compound ( 729 mg ) . 
MS ( ESI ) m / z ; 425 [ M + H ] * 

F 
N 
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Example 123 

( R ) - 2 - [ 5 - ( 1 - acetoxycyclopropyl ) - 6 - ( 2 , 4 - dimethoxy 
benzyl ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] py 
rimidin - 2 - yl ] pyrrolidine - 1 - carboxylic acid benzyl 

ester 

5 
( R ) - 2 - [ 6 - ( 2 , 4 - dimethoxybenzyl ) - 5 - ( 1 1 - methoxycy 
clopropyl ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] 

pyrimidin - 2 - yl ] pyrrolidine - 1 - carboxylic acid benzyl 
ester 

10 
Haco 

H3co 

15 
CH3 

OCH , 
N 

20 

' s CH3 ti N 

The compound ( 6 . 38 g ) obtained in Reference Example 
67 was treated by a method similar to that in Example 42 to 
give the title compound ( 6 . 20 g ) . 
MS ( ESI ) m / z ; 605 [ M + H ] * 

25 To a solution ( 50 . 0 mL ) of the compound ( 4 . 25 g ) 
obtained in Example 122 in DMF were added methyl iodide 
( 1 . 30 g ) and sodium hydride ( 60 % oil dispersion , 0 . 31 g ) at 
0° C . , and the reaction mixture was stirred at room tem 
perature for 1 hr . Water was added to the reaction mixture , 

30 and the mixture was extracted twice with ethyl acetate . The 
organic layer was dried over anhydrous magnesium sulfate , 
filtered and concentrated . The residue was purified by NH 
silica gel column chromatography ( solvent ; hexanelethyl 
acetate = 70 / 30 - 0 / 100 ) to give the title compound ( 2 . 20 g ) . 
MS ( ESI ) m / z ; 577 [ M + H ] * 

Example 122 

35 ( R ) - 2 - [ 6 - ( 2 , 4 - dimethoxybenzyl ) - 5 - ( 1 - hydroxycyclo 
propyl ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] py 
rimidin - 2 - yl ] pyrrolidine - 1 - carboxylic acid benzyl 

ester Example 124 
40 

HU 
( R ) - 2 - [ 5 - ( 1 - methoxycyclopropyl ) - 7 - oxo - 6 , 7 - dihydro 

[ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ) pyrrolidine - 1 
carboxylic acid phenyl ester 

45 

CH ; 

50 

o 
OCH3 S 

55 
To a solution ( 60 . 0 mL ) of the compound ( 6 . 20 g ) 

obtained in Example 121 in THF was added 1 . 0 mol / L 
aqueous sodium hydroxide solution ( 12 . 2 mL ) , and the 
reaction mixture was stirred at room temperature overnight . 
The reaction mixture was neutralized with 1 . 0 mol / L hydro - ou 
chloric acid , and extracted twice with chloroform . The 
organic layer was dried over anhydrous magnesium sulfate , 
filtered and concentrated . The residue was purified by NH The compound ( 730 mg ) obtained in Reference Example 
silica gel column chromatography ( solvent ; hexane / ethyl 65 68 was treated by a method similar to that in Example 96 to 
acetate = 70 / 30 - 0 / 100 ) to give the title compound ( 4 . 25 g ) . give the title compound ( 400 mg ) 
MS ( ESI ) m / z ; 563 [ M + H ] * MS ( ESI ) m / z ; 413 [ M + H ] * 
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Example 127 

( R ) - 2 - [ 5 - ( 1 - methoxycyclopropyl ) - 7 - oxo - 6 , 7 - dihydro 
[ 1 , 3 ] thiazolo [ 3 , 4 - d ] pyrimidin - 2 - yl ) pyrrolidine - 1 

carboxylic acid 3 - methylphenyl ester 5 
2 - [ 6 - ( 2 , 4 - dimethoxybenzyl ) - 5 - ( 2 - fluorophenyl ) - 7 
oxo - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] 

pyrazolidine - 1 - carboxylic acid phenyl ester 

HC CH3 

O 

NH NH 

is CH CH3 CH3 

The compound ( 150 mg ) obtained in Reference Example 20 
68 was treated by a method similar to that in Example 99 to 
give the title compound ( 33 . 0 mg ) . 
MS ( ESI ) m / z ; 427 [ M + H ] * 

25 A solution ( 30 mL ) of the compound ( 0 . 97 g ) obtained in 
Example 126 Reference Example 87 , the compound ( 0 . 59 g ) obtained in 

Reference Example 79 , copper ( I ) iodide ( 80 mg ) , trans - N , 

( R ) - 2 - ( 5 - tert - butyl - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , N ' - dimethylcyclohexane - 1 , 2 - diamine ( 60 mg ) and tripotas 
4 - d ] pyrimidin - 2 - yl ) pyrrolidine - 1 - carboxylic acid sium phosphate ( 0 . 91 g ) in 1 , 4 - dioxane was heated under 

reflux for 2 hr . The reaction mixture was cooled to room phenyl ester 
temperature , water was added thereto , and the mixture was 
extracted twice with chloroform . The organic layer was 
dried over anhydrous magnesium sulfate , filtered and con 

as centrated . The residue was purified by silica gel column 
chromatography ( solvent ; hexane / ethyl acetate = 70 / 30 - 50 / 
50 ) to give the title compound ( 0 . 35 g ) . 
MS ( ESI ) m / z ; 588 [ M + H ] * 

40 Example 128 

NH 

I CH3 
2 - [ 6 - ( 2 , 4 - dimethoxybenzyl ) - 5 - ( 1 - methoxycyclopro 
pyl ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimi 

din - 2 - yl ] pyrazolidine - 1 - carboxylic acid phenyl ester 45 45 
H3C CH3 

CH3 
50 

CH3 

CH3 

To a solution ( 5 . 0 mL ) of the compound ( 120 mg ) 
obtained in Reference Example 78 in methylene chloride 55 
were added triethylamine ( 80 UL ) and phenyl chloroformate 
( 68 mg ) , and the reaction mixture was stirred at room 
temperature for 1 hr . Furthermore , phenyl chloroformate ( 68 
mg ) was added , and the reaction mixture was stirred at room 
temperature for 1 hr . Water was added to the reaction 60 
mixture , and the mixture was acidified with 1 . 0 mol / L 
hydrochloric acid and extracted twice with chloroform . The 
organic layer was dried over anhydrous magnesium sulfate , 
filtered and concentrated . The residue was purified by silica The compound ( 0 . 68 g ) obtained in Reference Example 
gel column chromatography ( solvent ; hexane / ethyl 65 88 was treated by a method similar to that in Example 127 
acetate = 70 / 30 - 0 / 100 ) to give the title compound ( 128 mg ) . to give the title compound ( 0 . 26 g ) . 
MS ( ESI ) m / z ; 399 [ M + H ] * MS ( ESI ) m / z ; 564 [ M + H ] * 
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Example 131 tudo 
ang kanyang 2 - [ 5 - ( 2 - fluorophenyl ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] thi 

azolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] pyrazolidine - 1 - carbox 
ylic acid phenyl ester mananatiling to serve as a pioneer ons 5 

2 - [ 5 - ( 2 - fluoropropan - 2 - yl ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] 
thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ) pyrazolidine - 1 - car 

boxylic acid phenyl ester mostrar 

NH 

F Olotto HzC CHz 
NH 

20 A solution ( 25 mL ) of the compound ( 250 mg ) obtained 
in Reference Example 91 , the compound ( 930 mg ) obtained 
in Reference Example 79 , copper ( I ) iodide ( 33 mg ) , trans 
N , N - dimethylcyclohexane - 1 , 2 - diamine ( 25 mg ) and tripo 
tassium phosphate ( 386 mg ) in 1 , 4 - dioxane was heated 

25 under reflux for 1 hr . The reaction mixture was cooled to 
room temperature , water was added thereto , and the mixture 
was extracted twice with chloroform . The organic layer was 
dried over anhydrous magnesium sulfate , filtered and con 

o centrated . The residue was purified by silica gel column 
To a solution ( 6 . 0 mL ) of the compound ( 350 mg ) chromatography ( solvent ; chloroform / methanol = 100 / 0 - 95 / 

obtained in Example 127 in methylene chloride was added 5 ) to give the title compound ( 78 . 0 mg ) . 
a mixture of triethylsilane ( 0 . 58 mL ) , water ( 0 . 38 mL ) and MS ( ESI ) m / z ; 404 [ M + H ] + 
trifluoroacetic acid ( 6 . 0 mL ) , and the reaction mixture was 
stirred at room temperature for 2 hr . The reaction mixture 35 
was neutralized with saturated aqueous sodium hydrogen Example 132 
carbonate solution , and extracted twice with chloroform . 
The organic layer was dried over anhydrous magnesium 2 - [ 5 - ( 2 - fluoropropan - 2 - yl ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 3 ] 
sulfate , filtered and concentrated . The residue was purified thiazolo [ 3 , 4 - d ] pyrimidin - 2 - yl ] pyrazolidine - 1 - car 
by silica gel column chromatography ( solvent ; chloroform / 40 boxylic acid 3 - methylphenyl ester 
methanol = 100 / 0 - 95 / 5 ) to give the title compound ( 170 mg ) . 
MS ( ESI ) m / z ; 438 [ M + H ] + 

Example 130 45 

H3C 2 - [ 5 - ( 1 - methoxycyclopropyl ) - 7 - oxo - 6 , 7 - dihydro [ 1 , 
3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ) pyrazolidine - 1 - car 

boxylic acid phenyl ester 50 

NH 

F 
0 55 

H3C CH3 
NH 

- - CH3 - 60 

The compound ( 300 mg ) obtained in Reference Example 
The compound ( 260 mg ) obtained in Example 128 was 91 and the compound ( 420 mg ) obtained in Reference 

treated by a method similar to that in Example 129 to give 65 Example 82 were treated by a method similar to that in 
the title compound ( 60 . 0 mg ) . Example 131 to give the title compound ( 49 . 0 mg ) . 
MS ( ESI ) m / z ; 414 [ M + H ] * MS ( ESI ) m / z ; 418 [ M + H ] * 
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Example 135 

5 - ( 2 - fluoropropan - 2 - yl ) - 2 - [ 2 - ( phenylacetyl ) pyrazoli 
din - 1 - yl ) - 6H - [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 7 - one 5 

( R ) - 2 - [ 6 - methyl - 7 - oxo - 5 - ( propan - 2 - yl ) - 6 , 7 - dihydro 
[ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ) pyrrolidine - 1 

carboxylic acid phenyl ester 

O 10 

NH 

F NCH , 
CH ; 

Hz? CH3 
CH3 

A mixture of the compound ( 200 mg ) obtained in Refer 
ence Example 91 , the compound ( 400 mg ) obtained in 20 To a solution ( 5 . 0 mL ) of the compound ( 379 mg ) Reference Example 80 and N , N - diisopropylethylamine obtained in Example 63 in acetonitrile were added potas ( 1 . 20 mL ) was heated at 150° C . for 12 hr . The reaction sium carbonate ( 205 mg ) and methyl iodide ( 307 ?L ) , and mixture was cooled to room temperature , neutralized with the reaction mixture was stirred with heating at 60° C . for 1 1 . 0 mol / L hydrochloric acid , and extracted twice with chlo 
roform . The organic laver was dried over anhydrous mag - 25 hr . The reaction mixture was allowed to cool to room 
nesium sulfate , filtered and concentrated . The residue was temperature , water was added thereto , and the mixture was 
purified by silica gel column chromatography ( solvent ; ethyl extracted twice with ethyl acetate . The organic layer was 
acetate / methanol = 100 / 0 - 95 / 5 ) to give the title compound dried over anhydrous sodium sulfate , filtered and concen 
( 78 . 0 mg ) . trated . The residue was purified by silica gel column chro 
MS ( ESI ) m / z ; 402 [ M + H ] * 30 matography ( solvent ; hexane / ethyl acetate = 70 / 20 - 0 / 100 ) to 

give the title compound ( 303 mg ) . 
Example 134 MS ( ESI ) m / z ; 399 [ M + H ] * 

35 Example 136 5 - ( 2 - fluoropropan - 2 - yl ) - 2 - { 2 - [ 2 - ( 3 - methylphenyl ) 
acetyl ] pyrazolidin - 1 - yl ) - 6H - [ 1 , 3 ] thiazolo [ 5 , 4 - d ] 

pyrimidin - 7 - one ( R ) - 2 - [ 5 - ( 1 - fluorocyclopropyl ) - 6 - methyl - 7 - oxo - 6 , 7 
dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ) pyrroli 

dine - 1 - carboxylic acid phenyl ester 40 

H3C 

CH3 

F 
HzC CH3 

60 

und ( 100 mg to that in Ex 
The compound ( 200 mg ) obtained in Reference Example 

91 and the compound ( 560 mg ) obtained in Reference The compound ( 100 mg ) obtained in Example 71 was 
Example 81 were treated by a method similar to that in as treated by a method similar to that in Example 135 to give 
Example 133 to give the title compound ( 100 mg ) . the title compound ( 71 mg ) . 
MS ( ESI ) m / z ; 416 [ M + H ] * MS ( ESI ) m / z ; 415 [ M + H ] * 
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Example 137 
170 

Example 139 

( R ) - 2 - [ 6 - ( 2 - fluorophenyl ) - 4 - oxo - 4 , 5 - dihydro [ 1 , 3 ] 
thiazolo [ 4 , 5 - c ] pyridin - 2 - yl ] pyrrolidine - 1 - carboxylic 

acid phenyl ester 
5 

( R ) - 2 - [ 5 - oxo - 7 - ( propan - 2 - yl ) - 5H - [ 1 , 3 , 4 ] thiadiazolo 
( 3 , 2 - a ] pyrimidin - 2 - yl ] pyrrolidine - l - carboxylic acid 

phenyl ester 

10 

NH 

N 

CH3 

??3 

To a solution ( 9 . 5 mL ) of the compound ( 300 mg ) 
obtained in Reference Example 97 in acetonitrile were 20 
added triethylsilane ( 619 uL ) and trimethylsilyl iodide ( 355 
uL ) , and the reaction mixture was stirred at room tempera 
ture for 1 . 5 hr . Triethylamine ( 541 uL ) and phenyl chloro 
formate ( 162 ?L ) were added to the reaction mixture , and the 
reaction mixture was stirred at room temperature for 2 days . 23 
Triethylamine ( 90 uL ) and phenyl chloroformate ( 81 uL ) 
were added , and the reaction mixture was further stirred at 
room temperature for 5 hr . Water ( 475 uL ) was added to the 
reaction mixture under ice - cooling , and the reaction mixture 30 To a solution ( 10 . 0 mL ) of the compound ( 200 mg ) 
was stirred at room temperature for 15 hr . Furthermore , 1 . 0 obtained in Reference Example 114 in methylene chloride 
mol / L aqueous sodium hydroxide solution ( 6 . 5 mL ) was were added N , N - diisopropylethylamine ( 120 uL ) and phenyl 
added , and the reaction mixture was stirred at room tem chloroformate ( 120 mg ) , and the reaction mixture was 
perature for 4 hr . The reaction mixture was ice - cooled , stirred at room temperature for 1 hr . Water was added to the 
acidified with 1 . 0 mol / L hydrochloric acid and extracted 35 reaction mixture , and the mixture was extracted twice with 
twice with ethyl acetate . The combined organic layer was chloroform . The organic layer was dried over anhydrous 
dried over anhydrous sodium sulfate , filtered and concen magnesium sulfate , filtered and concentrated . The residue trated . The residue was purified by silica gel column chro was purified by silica gel column chromatography ( solvent ; 
matography ( solvent ; ethyl acetate / MeOH = 100 / 0 - 95 / 5 ) , to hexanelethyl acetate = 70 / 30 - 0 / 100 ) to give the title com 
the obtained product was added hexane / diethyl ether / ethyl 40 pound ( 280 mg ) . 
acetate = 2 / 2 / 1 , and the solid was collected by filtration to 
give the title compound ( 106 mg ) . MS ( ESI ) m / z ; 385 [ M + H ] + 

MS ( ESI ) m / z ; 436 [ M + H ] * Example 140 
45 

Example 138 
( R ) - 2 - [ 5 - oxo - 7 - ( propan - 2 - yl ) - 5H - [ 1 , 3 , 4 ] thiadiazolo 
[ 3 , 2 - a ] pyrimidin - 2 - yl ] pyrrolidine - 1 - carboxylic acid 

4 - fluorophenyl ester ( R ) - 2 - ( 4 - oxo - 6 - trifluoromethyl - 4 , 5 - dihydro [ 1 , 3 ] 
thiazolo [ 4 , 5 - c ] pyridin - 2 - yl ) pyrrolidine - 1 - carboxylic 

acid phenyl ester 
50 

55 

CH3 . 
60 

CH3 

The compound ( 71 mg ) obtained in Reference Example The compound ( 200 mg ) obtained in Reference Example 
98 was treated by a method similar to that in Example 137 as 114 was treated by a method similar to that in Example 139 
to give the title compound ( 36 mg ) . to give the title compound ( 300 mg ) . 
MS ( ESI ) m / z ; 410 [ M + H ] * MS ( ESI ) m / z ; 403 [ M + H ] + 
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Example 141 Example 144 
( R ) - 2 - [ 5 - oxo - 7 - ( propan - 2 - yl ) - 5H - [ 1 , 3 , 4 ] thiadiazolo ( R ) - 2 - [ 5 - oxo - 7 - ( propan - 2 - yl ) - 5H - [ 1 , 3 , 4 ] thiadiazolo [ 3 , 2 - a ] pyrimidin - 2 - yl ] pyrrolidine - 1 - carboxylic acid [ 3 , 2 - a ] pyrimidin - 2 - yl ] pyrrolidine - 1 - carboxylic acid 2 - chlorophenyl ester benzyl ester 

10 

belea N N 

EN - CH ; 15 

CH3 

The compound ( 200 mg ) obtained in Reference Example 20 
114 was treated by a method similar to that in Example 139 
to give the title compound ( 310 mg ) . 
MS ( ESI ) m / z ; 419 [ M + H ] * 

CH3 
Example 142 25 

H3C 2 - [ ( R ) - 1 - ( phenylacetyl ) pyrrolidin - 2 - yl ] - 7 - ( propan - 2 
yl ) - 5H - [ 1 , 3 , 4 ] thiadiazolo [ 3 , 2 - a ] pyrimidin - 5 - one 

30 

Overa 35 CH3 The compound ( 100 mg ) obtained in Reference Example 
114 was treated by a method similar to that in Example 139 

CH3 40 to give the title compound ( 150 mg ) . 
MS ( ESI ) m / z ; 399 [ M + H ] * 

The compound ( 258 mg ) obtained in Reference Example 
114 was treated by a method similar to that in Example 139 Example 145 
to give the title compound ( 360 mg ) . 
MS ( ESI ) m / z ; 383 [ M + H ] + 45 2 - [ ( R ) - 1 - ( 2 - phenoxyacetyl ) pyrrolidin - 2 - yl ] - 7 - ( pro 

pan - 2 - yl ) - 5H - [ 1 , 3 , 4 ] thiadiazolo [ 3 , 2 - a ] pyrimidin - 5 Example 143 one 

2 - { ( R ) - 1 - [ 2 - ( 4 - fluorophenyl ) acetyl ] pyrrolidin - 2 - yl } 
7 - ( propan - 2 - yl ) - 5H - [ 1 , 3 , 4 ] thiadiazolo [ 3 , 2 - a ] pyrimi 

din - 5 - one 

45 

50 

NN 
CH3 CH3 

CH3 CH3 

The compound ( 200 mg ) obtained in Reference Example The compound ( 200 mg ) obtained in Reference Example 
114 was treated by a method similar to that in Example 139 65 114 was treated by a method similar to that in Example 139 
to give the title compound ( 210 mg ) . to give the title compound ( 218 mg ) . 
MS ( ESI ) m / z ; 401 [ M + H ] * MS ( ESI ) m / z ; 399 [ M + H ] + 
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Example 146 
174 

Example 149 

( R ) - 2 - ( 7 - ethyl - 5 - oxo - 5H - [ 1 , 3 , 4 ] thiadiazolo [ 3 , 2 - a ] 
pyrimidin - 2 - yl ) pyrrolidine - 1 - carboxylic acid phenyl 5 

( R ) - 2 - ( 5 - oxo - 6 , 7 , 8 , 9 - tetrahydro - 5H - [ 1 , 3 , 4 ] thiadi 
azolo [ 2 , 3 - b ] quinazolin - 2 - yl ) pyrrolidine - 1 - carboxylic 

acid phenyl ester ester 

10 

N 

' s 

The compound ( 100 mg ) obtained in Reference Example 
115 was treated by a method similar to that in Example 139 
to give the title compound ( 143 mg ) . 
MS ( ESI ) m / z ; 371 [ M + H ] * 

The compound ( 200 mg ) obtained in Reference Example 
118 was treated by a method similar to that in Example 139 
to give the title compound ( 280 mg ) . 
MS ( ESI ) m / z ; 397 [ M + H ] * 

Example 147 
Example 150 

25 

( R ) - 2 - ( 6 , 7 - dimethyl - 5 - oxo - 5H - [ 1 , 3 , 4 ] thiadiazolo [ 3 , 
2 - a ] pyrimidin - 2 - yl ) pyrrolidine - 1 - carboxylic acid 

phenyl ester 
( R ) - 2 - ( 5 - oxo - 6 , 7 , 8 , 9 - tetrahydro - 5H - [ 1 , 3 , 4 ] thiadi 

azolo [ 2 , 3 - b ] quinazolin - 2 - yl ) pyrrolidine - 1 - carboxylic 
acid 4 - fluorophenyl ester 

30 

- 35 F N 

CNCH , 

50 Ople The compound ( 100 mg ) obtained in Reference Example 
116 was treated by a method similar to that in Example 139 
to give the title compound ( 135 mg ) . 
MS ( ESI ) m / z ; 371 [ M + H ] * 

The compound ( 230 mg ) obtained in Reference Example 
118 was treated by a method similar to that in Example 139 
to give the title compound ( 320 mg ) . 
MS ( ESI ) m / z ; 415 [ M + H ] * 45 

Example 148 
Example 151 

( R ) - 2 - ( 6 - ethyl - 7 - methyl - 5 - oxo - 5H - [ 1 , 3 , 4 ] thiadiazolo 
[ 3 , 2 - a ] pyrimidin - 2 - yl ) pyrrolidine - 1 - carboxylic acid 

phenyl ester 
50 2 - [ ( R ) - 1 - ( phenylacetyl ) pyrrolidin - 2 - yl ] - 6 , 7 , 8 , 9 - tetra 

hydro - 5H - [ 1 , 3 , 4 ] thiadiazolo [ 2 , 3 - b ] quinazolin - 5 - one 

55 

Date : NN CH3 to 60 S SN CH3 ' s ' N 

The compound ( 100 mg ) obtained in Reference Example The compound ( 200 mg ) obtained in Reference Example 
117 was treated by a method similar to that in Example 139 65 118 was treated by a method similar to that in Example 139 
to give the title compound ( 138 mg ) . to give the title compound ( 280 mg ) . 
MS ( ESI ) m / z ; 385 [ M + H ] * MS ( ESI ) m / z ; 395 [ M + H ] * 
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Example 152 Example 155 
( R ) - 2 - [ 5 - oxo - 7 - ( propan - 2 - yl ) - 5H - [ 1 , 3 , 4 ] thiadiazolo 
[ 3 , 2 - a ] pyrimidin - 2 - yl ] piperidine - 1 - carboxylic acid ( R ) - 2 - ( 7 - fluoro - 5 - oxo - 5H - [ 1 , 3 , 4 ] thiadiazolo [ 2 , 3 - b ] 

quinazolin - 2 - yl ) pyrrolidine - 1 - carboxylic acid phe phenyl ester nyl ester 

10 

F 

IN CH3 

CH3 The compound ( 250 mg ) obtained in Reference Example 
121 was treated by a method similar to that in Example 139 

The compound ( 130 mg ) obtained in Reference Example 2 to give the title compound ( 230 mg ) . 
119 was treated by a method similar to that in Example 139 MS ( ESI ) m / z ; 411 [ M + H ] * 
to give the title compound ( 187 mg ) . 
MS ( ESI ) m / z ; 399 [ M + H ] * Example 156 

25 25 Example 153 
( R ) - 2 - [ 6 - chloro - 5 - oxo - 7 - ( propan - 2 - yl ) - 5H - [ 1 , 3 , 4 ] 
thiadiazolo [ 3 , 2 - a ] pyrimidin - 2 - yl ] pyrrolidine - 1 - car 

boxylic acid phenyl ester 

7 - fluoro - 2 - [ ( R ) - 1 - ( phenylacetyl ) pyrrolidin - 2 - yl ) - 5H 
[ 1 , 3 , 4 ] thiadiazolo [ 2 , 3 - b ] quinazolin - 5 - one 

30 

Oberte 35 ' s N 

CH3 
* 

The compound ( 300 mg ) obtained in Reference Example 
121 was treated by a method similar to that in Example 139 
to give the title compound ( 226 mg ) . 
MS ( ESI ) m / z ; 409 [ M + H ] + The compound ( 150 mg ) obtained in Reference Example 

120 was treated by a method similar to that in Example 139 
to give the title compound ( 210 mg ) . 
MS ( ESI ) m / z ; 419 , 421 [ M + H ] * 

Example 157 
45 

( R ) - N - benzyl - 2 - [ 5 - oxo - 7 - ( propan - 2 - yl ) - 5H - [ 1 , 3 , 4 ] 
thiadiazolo [ 3 , 2 - a ] pyrimidin - 2 - yl ) pyrrolidine - 1 - car 

boxamide 
Example 154 

6 - chloro - 2 - [ ( R ) - 1 - ( phenylacetyl ) pyrrolidin - 2 - yl ] - 7 
( propan - 2 - yl ) - 5H - [ 1 , 3 , 4 ] thiadiazolo [ 3 , 2 - a ] pyrimi 

din - 5 - one 
50 

55 O CHZ . 60 CH3 

CH3 
CH3 

The compound ( 150 mg ) obtained in Reference Example 
120 was treated by a method similar to that in Example 139 65 
to give the title compound ( 160 mg ) . 
MS ( ESI ) m / z ; 417 , 419 [ M + H ] * 

To a solution ( 10 . 0 mL ) of the compound ( 300 mg ) 
obtained in Reference Example 114 and N , N - diisopropyl 
ethylamine ( 180 °L ) in methylene chloride was added 
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dropwise benzyl isocyanate ( 150 mg ) under ice - cooling . The Example 160 
reaction mixture was stirred at room temperature for 1 hr . 0 . 5 
mol / L Hydrochloric acid was added to the reaction mixture , ( R ) - 2 - [ 5 - oxo - 7 - ( propan - 2 - yl ) - 5H - [ 1 , 3 , 4 ] thiadiazolo 
and the mixture was extracted twice with chloroform . The [ 3 , 2 - a ] pyrimidin - 2 - yl ] - N - phenylpyrrolidine - 1 - car 
organic layer was dried over anhydrous magnesium sulfate , 5 boxamide 
filtered and concentrated . The residue was purified by silica 
gel column chromatography ( solvent ; hexane / ethyl 
acetate = 50 / 50 - 20 / 80 ) to give the title compound ( 430 mg ) . 
MS ( ESI ) m / z ; 398 [ M + H ] * 10 10 

Example 158 
CH3 15 ( R ) - N - ( 2 - chlorobenzyl ) - 2 - [ 5 - oxo - 7 - ( propan - 2 - yl ) - 

5H - [ 1 , 3 , 4 ] thiadiazolo [ 3 , 2 - a ) pyrimidin - 2 - yl ) pyrroli 
dine - 1 - carboxamide CH3 

The compound ( 200 mg ) obtained in Reference Example 
20 114 was treated by a method similar to that in Example 157 

to give is the title compound ( 290 mg ) . 
MS ( ESI ) m / z ; 384 [ M + H ] * 

Example 161 
25 

( R ) - N - benzyl - 2 - ( 7 - ethyl - 5 - oxo - 5H - [ 1 , 3 , 4 ] thiadi 
azolo [ 3 , 2 - a ] pyrimidin - 2 - yl ) pyrrolidine - 1 - carboxam 

ide 
- CH3 

30 

CH ; 

The compound ( 100 mg ) obtained in Reference Example 
114 was treated by a method similar to that in Example 157 
to give the title compound ( 180 mg ) . 
MS ( ESI ) m / 2 , 432 , 434 [ M + H ] * 

40 Example 159 

( R ) - N - ( 4 - chlorobenzyl ) - 2 - [ 5 - oxo - 7 - ( propan - 2 - yl ) 
5H - [ 1 , 3 , 4 ] thiadiazolo [ 3 , 2 - a ] pyrimidin - 2 - yl ) pyrroli 

dine - 1 - carboxamide 

The compound ( 150 mg ) obtained in Reference Example 
115 was treated by a method similar to that in Example 157 
to give the title compound ( 183 mg ) . 
MS ( ESI ) m / z ; 384 [ M + H ] * 

Example 162 
50 ( R ) - N - benzyl - 2 - ( 6 , 7 - dimethyl - 5 - oxo - 5H - [ 1 , 3 , 4 ] thia 

diazolo [ 3 , 2 - a ] pyrimidin - 2 - yl ) pyrrolidine - 1 - carbox 
amide 

55 

CH3 
60 

CH3 
- CHZ 

N 
The compound ( 100 mg ) obtained in Reference Example 

114 was treated by a method similar to that in Example 157 as 
to give the title compound ( 100 mg ) . 
MS ( ESI ) m / z ; 432 , 434 [ M + H ] * 

CH3 
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The compound ( 150 mg ) obtained in Reference Example Example 165 
116 was treated by a method similar to that in Example 157 
to give the title compound ( 174 mg ) . 2 - [ ( R ) - 1 - ( 2 , 3 - dihydro - 1H - indol - 1 - ylacetyl ) pyrroli 
MS ( ESI ) m / z ; 384 [ M + H ] * din - 2 - yl ] - 7 - ( propan - 2 - yl ) - 5H - [ 1 , 3 , 4 ] thiadiazolo [ 3 , 2 

a ] pyrimidin - 5 - one 
Example 163 

10 ( R ) - N - ( 2 - chlorophenyl ) - 2 - ( 6 , 7 - dimethyl - 5 - oxo - 5H 
[ 1 , 3 , 4 ] thiadiazolo [ 3 , 2 - a ] pyrimidin - 2 - yl ) pyrrolidine 

1 - carboxamide 

- CH3 

?? , 
20 

CH3 

CH3 

The compound ( 150 mg ) obtained in Reference Example 
116 was treated by a method similar to that in Example 157 
to give the title compound ( 230 mg ) . 
MS ( ESI ) m / z ; 418 , 420 [ M + H ] * 

To a solution ( 10 . 0 mL ) of the compound ( 200 mg ) 
obtained in Reference Example 114 and N , N - diisopropyl 
ethylamine ( 120 mg ) in methylene chloride was added 

25 dropwise chloroacetyl chloride ( 90 mg ) at room tempera 
ture . The reaction mixture was stirred at room temperature 
for 1 hr . Water was added to the reaction mixture , and the 
mixture was extracted twice with chloroform . The organic 
laver was dried over anhydrous magnesium sulfate , filtered 

30 and concentrated . The residue was purified by silica gel 
column chromatography ( solvent ; ethyl acetate / metha 
nol = 100 / 0 - 95 / 5 ) to give a viscous body ( 250 mg ) . To a 
solution ( 10 . 0 mL ) of the obtained viscous body in THF 
were added indoline ( 100 mg ) and sodium hydride ( 60 % oil 

35 dispersion , 40 mg ) , and the reaction mixture was stirred with 
heating at 70° C . for 8 hr . The reaction mixture was cooled 
to room temperature , water was added thereto , and the 
mixture was extracted twice with ethyl acetate . The organic 
layer was dried over anhydrous magnesium sulfate , filtered 

40 and concentrated . The residue was purified by silica gel 
column chromatography ( solvent ; ethyl acetate / metha 
nol = 100 / 0 - 95 / 5 ) to give the title compound ( 36 mg ) . 
MS ( ESI ) m / z ; 424 [ M + H ] * 

Example 164 

( R ) - N - benzyl - 2 - ( 6 - ethyl - 7 - methyl - 5 - oxo - 5H - [ 1 , 3 , 4 ] 
thiadiazolo [ 3 , 2 - a ] pyrimidin - 2 - yl ) pyrrolidine - 1 - car 

boxamide 

45 Example 166 

2 - { ( R ) - 1 - [ ( 3 , 4 - dihydroquinolin - 1 ( 2H ) - yl ) acetyl ] 
pyrrolidin - 2 - yl ) - 7 - ( propan - 2 - yl ) - 5H - [ 1 , 3 , 4 ] thiadi 

azolo [ 3 , 2 - a ] pyrimidin - 5 - one 
50 

CH3 
55 

SNOCH3 

60 ??? CH3 The compound ( 150 mg ) obtained in Reference Example 
117 was treated by a method similar to that in Example 157 ms 
to give the title compound ( 187 mg ) . 
MS ( ESI ) m / z ; 398 [ M + H ] * 

CH3 
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To a solution ( 10 . 0 mL ) of the compound ( 200 mg ) Example 168 
obtained in Reference Example 114 and N , N - diisopropyl 
ethylamine ( 110 mg ) in methylene chloride was added ( R ) - N - ( ( R ) - indan - 1 - yl ) - 2 - [ 5 - oxo - 7 - ( propan - 2 - yl ) 
dropwise chloroacetyl chloride ( 90 mg ) at room tempera 5H - [ 1 , 3 , 4 ] thiadiazolo [ 3 , 2 - a ] pyrimidin - 2 - yl ] pyrroli 
ture . After stirring at room temperature for 1 hr , water was dine - 1 - carboxamide 
added to the reaction mixture , and the mixture was extracted 
twice with chloroform . The organic layer was dried over 
anhydrous magnesium sulfate , filtered and concentrated . To 
a solution ( 10 . 0 mL ) of the residue in acetonitrile were 10 
added potassium iodide ( 160 mg ) , potassium carbonate ( 130 
mg ) and 1 , 2 , 3 , 4 - tetrahydroquinoline ( 130 mg ) , and the reac 
tion mixture was stirred with heating at 80° C . for 3 hr . Water 
was added to the reaction mixture , and the mixture was 15 
extracted twice with chloroform . The organic layer was 
dried over anhydrous magnesium sulfate , filtered and con 
centrated . The residue was purified by NH silica gel column 
chromatography ( solvent ; ethyl acetate / methanol = 100 / 0 - 95 / 
5 ) to give the title compound ( 200 mg ) . 
MS ( ESI ) m / 2 , 438 [ M + H ] * 

20 " 10 

N 
Example 167 

25 1 CH3 

CH ; ( R ) - N - ( 1 - phenylcyclopropyl ) - 2 - [ 5 - oxo - 7 - ( propan - 2 
yl ) - 5H - [ 1 , 3 , 4 ] thiadiazolo [ 3 , 2 - a ] pyrimidin - 2 - yl ) pyr 

rolidine - 1 - carboxamide 
30 

35 

The compound ( 150 mg ) obtained in Reference Example 
114 was treated by a method similar to that in Example 167 

40 to give the title compound ( 100 mg ) . 
MS ( ESI ) m / z ; 424 [ M + H ] * CH3 

CH ; Example 169 
45 ( R ) - 2 - [ 5 - oxo - 7 - ( propan - 2 - yl ) - 5H - [ 1 , 3 , 4 ] thiadiazolo To a solution ( 10 mL ) of triphosgene ( 100 mg ) in meth [ 3 , 2 - a ] pyrimidin - 2 - yl ] - N - ( ( R ) - 1 , 2 , 3 , 4 - tetrahy 

ylene chloride was added pyridine ( 92 uL ) at 0° C . , and the dronaphthalen - 1 - yl ) pyrrolidine - 1 - carboxamide 
reaction mixture was stirred for 30 min . The compound ( 150 
mg ) obtained in Reference Example 114 was added , and the 50 
reaction mixture was stirred at room temperature for 30 min . 
The solvent was evaporated under reduced pressure , meth 
ylene chloride ( 10 mL ) , 4 - dimethylaminopyridine ( 350 mg ) 
and 1 - phenylcyclopropylamine ( 490 mg ) were added at 55 
room temperature , and the reaction mixture was stirred at the 
same temperature for 1 hr . 1 . 0 mol / L Hydrochloric acid was 
added to the reaction mixture , and the mixture was extracted CH3 
twice with chloroform . The organic layer was dried over 60 
anhydrous magnesium sulfate , filtered and concentrated . CH3 
The residue was purified by silica gel column chromatog 
raphy ( solvent ; ethyl acetate / methanol = 100 / 0 - 95 / 5 ) to give The compound ( 150 mg ) obtained in Reference Example 
the title compound ( 88 mg ) . 65 114 was treated by a method similar to that in Example 167 

to give the title compound ( 43 . 0 mg ) . 
MS ( ESI ) m / z , 424 [ M + H ] * MS ( ESI ) m / z ; 438 [ M + H ] * 
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Example 170 The compound ( 150 mg ) obtained in Reference Example 
116 was treated by a method similar to that in Example 167 

2 - [ ( R ) - 1 - ( 2 , 3 - dihydro - indole - 1 - carbonyl ) pyrrolidin to give the title compound ( 18 . 0 mg ) . 
2 - yl ] - 7 - ( propan - 2 - yl ) - 5H - [ 1 , 3 , 4 ] thiadiazolo [ 3 , 2 - a ] 

pyrimidin - 5 - one MS ( ESI ) m / z ; 412 [ M + H ] * 5 

Example 173 

10 ( R ) - 2 - ( 6 , 7 - dimethyl - 5 - oxo - 5H - [ 1 , 3 , 4 ] thiadiazolo [ 3 , 
2 - a ] pyrimidin - 2 - yl ) - N - ( 1 - phenylcyclopropyl ) pyrroli 

dine - 1 - carboxamide 

N 

15 
- CHz CH ; 

CH3 

CH3 
The compound ( 150 mg ) obtained in Reference Examples 

114 was treated by a method similar to that in Example 167 
to give the title compound ( 136 mg ) . 
MS ( ESI ) m / z ; 410 [ M + H ] * 

25 Example 171 CH3 

( R ) - 2 - ( 6 , 7 - dimethyl - 5 - oxo - 5H - [ 1 , 3 , 4 ] thiadiazolo [ 3 , 
2 - a ] pyrimidin - 2 - yl ) - N - ( ( R ) - 1 - phenylethyl ) pyrroli 

dine - 1 - carboxamide 
The compound ( 150 mg ) obtained in Reference Example 

116 was treated by a method similar to that in Example 167 
30 to give the title compound ( 75 . 0 mg ) . 

MS ( ESI ) m / z , 410 [ M + H ] * 

Example 174 
35 

N ( R ) - 2 - ( 6 , 7 - dimethyl - 5 - oxo - 5H - [ 1 , 3 , 4 ] thiadiazolo [ 3 , 
2 - a ] pyrimidin - 2 - yl ) - N - ( ( R ) - indan - 1 - yl ) pyrrolidine - 1 

carboxamide 
40 

SNCH , 

The compound ( 150 mg ) obtained in Reference Example 
116 was treated by a method similar to that in Example 167 45 
to give the title compound ( 119 mg ) . 
MS ( ESI ) m / z ; 398 [ M + H ] * 

Example 172 
50 UN ( R ) - 2 - ( 6 , 7 - dimethyl - 5 - oxo - 5H - [ 1 , 3 , 4 ] thiadiazolo [ 3 , 

2 - a ] pyrimidin - 2 - yl ) - N - ( 1 - methyl - 1 - phenylethyl ) 
pyrrolidine - 1 - carboxamide CH 

55 
CH3 

H3C 
H3C 

NT CH3 

N CH? 
The compound ( 150 mg ) obtained in Reference Example 

116 was treated by a method similar to that in Example 167 
to give the title compound ( 190 mg ) . 
MS ( ESI ) m / z ; 410 [ M + H ] + 
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Example 175 
186 

Example 177 

( R ) - 2 - ( 6 , 7 - dimethyl - 5 - oxo - 5H - [ 1 , 3 , 4 ] thiadiazolo [ 3 , 
2 - a ] pyrimidin - 2 - yl ) - N - thieno [ 2 , 3 - b ] pyridin - 3 - yl ) 

pyrrolidine - 1 - carboxamide 

( R ) - 2 - [ 5 - ( 4 , 4 - difluorocyclohexyl ) - 7 - oxo - 6 , 7 - dihydro 
[ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ) pyrrolidine - 1 

carboxylic acid 3 - methylphenyl ester 5 

H3C 

NH 
HN 

CH 13 ] 
CH3 20 The compound ( 750 mg ) obtained in Example 53 was 

treated is by a method similar to that in Example 86 to give 
the title compound ( 160 mg ) . 
MS ( ESI ) m / z ; 475 [ M + H ] + The compound ( 150 mg ) obtained in Reference Example 

116 was treated by a method similar to that in Example 167 
to give the title compound ( 10 . 5 mg ) . 
MS ( ESI ) m / z ; 427 [ M + H ] * 

25 Example 178 

Example 176 
( R ) - N - benzyl - 1 - ( 6 - methyl - 7 - oxo - 5 - phenyl - 6 , 7 - di 

hydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ) pyrrolidine 
2 - carboxamide 

30 

2 - ( 5 - oxo - 7 - propyl - 5H - [ 1 , 3 , 4 ] thiadiazolo [ 3 , 2 - a ] py 
rimidin - 2 - yl ) pyrazolidine - 1 - carboxylic acid phenyl 

ester 

ü 

CH3 
$ 

CH3 

45 
To a solution ( 5 . 0 mL ) of the compound ( 300 mg ) To a solution ( 350 mL ) of the compound ( 35 . 0 g ) obtained 

obtained in Reference Example 122 in 1 , 4 - dioxane were in Reference Example 268 in DMF were added ( D ) - proline 
( 20 . 0 g ) and cesium carbonate ( 86 . 2 g ) , and the reaction added N , N - diisopropylethylamine ( 0 . 76 mL ) and pyrazoli mixture was stirred with heating at 80° C . for 1 hr . The 

dine dihydrochloride ( 180 mg ) , and the mixture was stirred 50 reaction mixture was cooled to room temperature , and 
at room temperature for 1 hr . N . N - diisopropylethylamine acidified with 1 . 0 mol / L hydrochloric acid . Sodium chloride 

was added , and the mixture was extracted twice with chlo ( 0 . 20 mL ) and phenyl chloroformate ( 0 . 19 g ) were added to roform . The organic laver was dried over anhydrous mag 
the reaction mixture , and the reaction mixture was stirred at nesium sulfate , and filtered . Chloroform was evaporated 
room temperature for 4 hr . After confirmation of the comple 55 under reduced pressure from the filtrate , to the obtained 

mixture were added N , N - diisopropylethylamine ( 40 mL ) , 
tion of the reaction , water and 1 . 0 mol / L hydrochloric acid benzylamine ( 24 . 6 g ) , EDC hydrochloride ( 44 . 1 g ) and 
were added , and the mixture was extracted twice with ethyl HOBt monohydrate ( 35 . 2 g ) , and the reaction mixture was 

stirred at room temperature overnight . Water was added , the 
acetate . The organic layer was washed once with water , 60 mixture was extracted with ethyl acetate , and the organic 
dried over anhydrous magnesium sulfate , filtered and con layer was dried over anhydrous sodium sulfate , filtered and 
centrated . The residue was purified by silica gel column concentrated . The residue was purified by silica gel column 

chromatography ( solvent ; chloroform / methanol = 100 / 0 - 90 / 
chromatography ( solvent ; ethyl acetate / methanol = 100 / 0 - 95 ) 10 ) . To the obtained product was added ethyl acetate , and the 
5 ) and concentrated to give the title compound ( 210 mg ) . 65 solid was collected by filtration and dried to give the title 

compound ( 33 . 0 g ) . 
MS ( ESI ) m / z ; 386 [ M + H ] * MS ( ESI ) m / z ; 446 [ M + H ] + 
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Example 179 
188 

Example 181 

( R ) - N - benzyl - 1 - [ 5 - ( 2 - fluoropropan - 2 - yl ) - 6 - methyl 
7 - oxo - 6 , 7 - dihydro - [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 

yl ] pyrrolidine - 2 - carboxamide 

( R ) - N - benzyl - 1 - ( 5 - ethyl - 6 - methyl - 7 - oxo - 6 , 7 - di 
hydro - [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ) pyrroli 

dine - 2 - carboxamide 5 

10 

N 

CH3 

NCH 

The compound ( 160 mg ) obtained in Reference Example 
< 304 was treated by a method similar to that in Example 178 

to give the title compound ( 70 mg ) . 
MS ( ESI ) m / z ; 398 [ M + H ] * 

Example 182 
25 25 ( R ) - 1 - ( 5 - ethyl - 6 - methyl - 7 - oxo - 6 , 7 - dihydro - [ 1 , 3 ] 

thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ) - N - ( 2 - fluorobenzyl ) 
pyrrolidine - 2 - carboxamide 

F 
N 

HzC CH3 

30 

ZI 35 

CH ; The compound ( 157 mg ) obtained in Reference Example 
303 was treated by a method similar to that in Example 178 
to give the title compound ( 170 mg ) . 
MS ( ESI ) m / z ; 430 [ M + H ] * 

CH3 
40 

Example 180 
w 

The compound ( 337 mg ) obtained in Reference Example 
304 was treated by a method similar to that in Example 178 
to give the title compound ( 450 mg ) . 
MS ( ESI ) m / z , 416 [ M + H ] * 

Example 183 

45 

( R ) - N - benzyl - 1 - ( 5 , 6 - dimethyl - 7 - oxo - 6 , 7 - dihydro 
[ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ) pyrrolidine - 2 

carboxamide 

50 
( R ) - 1 - ( 5 - ethyl - 6 - methyl - 7 - oxo - 6 , 7 - dihydro - [ 1 , 3 ] 

thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ) - N - ( 3 - fluorobenzyl ) 
pyrrolidine - 2 - carboxamide 

N 55 

CH3 
N ' 

N 60 N CCH , 

NCH 
CH3 

The compound ( 125 mg ) obtained in Reference Example 
305 was treated by a method similar to that in Example 178 as 
to give the title compound ( 34 mg ) . 
MS ( ESI ) m / z ; 384 [ M + H ] * 
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The compound ( 337 mg ) obtained in Reference Example Example 186 
304 was treated by a method similar to that in Example 178 
to give the title compound ( 425 mg ) . ( R ) - N - benzyl - 1 - ( 6 - cyclopropyl - 5 - methyl - 7 - oxo - 6 , 7 MS ( ESI ) m / z ; 416 [ M + H ] * dihydro - [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ) pyrroli 

dine - 2 - carboxamide Example 184 

( R ) - 1 - ( 5 - ethyl - 6 - methyl - 7 - oxo - 6 , 7 - dihydro - [ 1 , 3 ] 
thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ) - N - ( 4 - fluorobenzyl ) 

pyrrolidine - 2 - carboxamide 10 

? 

CN CH3 

CH 
30 

CH3 

35 

The compound ( 270 mg ) obtained in Reference Example 
The compound ( 337 mg ) obtained in Reference Example 307 was treated by a method similar to that in Example 178 

304 was treated by a method similar to that in Example 178 40 to give the title compound ( 300 mg ) . 
to give the title compound ( 420 mg ) . MS ( ESI ) m / z ; 410 [ M + H ] * 
MS ( ESI ) m / z ; 416 [ M + H ] * 

Example 187 Example 185 
45 

( R ) - N - benzyl - 1 - ( 5 , 6 - diethyl - 7 - oxo - 6 , 7 - dihydro - [ 1 , 3 ] 
thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ) pyrrolidine - 2 - carbox 

amide 

( R ) - 1 - ( 6 - cyclopropyl - 5 - methyl - 7 - oxo - 6 , 7 - dihydro 
[ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ) - N - ( 2 - fluoroben 

zyl ) pyrrolidine - 2 - carboxamide 
50 

55 

: illh titih . 

N CH3 
60 

Sa N CCH3 

The compound ( 839 mg ) obtained in Reference Example The compound ( 108 mg ) obtained in Reference Example 
306 was treated by a method similar to that in Example 178 65 307 was treated by a method similar to that in Example 178 
to give the title compound ( 659 mg ) . to give the title compound ( 135 mg ) . 
MS ( ESI ) m / z ; 412 [ M + H ] * MS ( ESI ) m / z ; 428 [ M + H ] + 
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Example 188 
192 

Example 190 

( R ) - 1 - ( 6 - cyclopropyl - 5 - methyl - 7 - oxo - 6 , 7 - dihydro 
[ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ) - N - ( 3 - fluoroben 

zyl ) pyrrolidine - 2 - carboxamide 5 
( R ) - N - benzyl - 1 - ( 6 - methyl - 7 - oxo - 5 - trifluoromethyl 
6 , 7 - dihydro - [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ) pyr 

rolidine - 2 - carboxamide 

10 

15 

- CH ; 

TJ 

1 CH3 CH320 20 

The compound ( 120 mg ) obtained in Reference Example 
309 was treated by a method similar to that in Example 178 

2 to give the title compound ( 85 mg ) . 
MS ( ESI ) m / z ; 438 [ M + H ] * The compound ( 108 mg ) obtained in Reference Example 

307 was treated by a method similar to that in Example 178 
to give the title compound ( 135 mg ) . 
MS ( ESI ) m / z , 428 [ M + H ] * 

Example 191 
30 

Example 189 
( R ) - N - benzyl - 1 - [ 5 - difluoromethyl - 6 - ( 2 - methoxy 

ethyl ) - 7 - oxo - 6 , 7 - dihydro - [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimi 
din - 2 - yl ] pyrrolidine - 2 - carboxamide 

35 ( R ) - 1 - ( 6 - cyclopropyl - 5 - methyl - 7 - oxo - 6 , 7 - dihydro 
[ 1 , 3 ] thiazolo [ 3 , 4 - d ] pyrimidin - 2 - yl ) - N - ( 4 - fluoroben 

zyl ) pyrrolidine - 2 - carboxamide 

40 

45 

ZC 50 

CH3 

S 
55 

| CNCH " CH3 

8 

The compound ( 1 . 08 g ) obtained in Reference Example The compound ( 276 mg ) obtained in Reference Example 
307 was treated by a method similar to that in Example 178 65 313 was treated by a method similar to that in Example 178 
to give the title compound ( 875 mg ) . to give the title compound ( 218 mg ) . 
MS ( ESI ) m / z ; 428 [ M + H ] * MS ( ESI ) m / z ; 464 [ M + H ] + 
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Example 192 
194 

Example 194 

( R ) - N - benzyl - 1 - [ 5 - difluoromethyl - 7 - oxo - 6 - ( tetra 
hydro - 2H - pyran - 4 - yl ) - 6 , 7 - dihydro - [ 1 , 3 ] thiazolo [ 5 , 4 - 

d ] pyrimidin - 2 - yl ) pyrrolidine - 2 - carboxamide 
5 

( R ) - N - benzyl - 1 - [ 6 - methyl - 7 - oxo - 5 - ( pyridin - 2 - yl ) - 6 , 
7 - dihydro - [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] pyrro 

lidine - 2 - carboxamide 

9 

- CHZ The compound ( 254 mg ) obtained in Reference Example 
316 was treated by a method similar to that in Example 178 
to give the title compound ( 73 mg ) . 
MS ( ESI ) m / z ; 490 [ M + H ] + 

25 

Example 193 
30 

( R ) - 1 - [ 5 - difluoromethyl - 7 - oxo - 6 - ( tetrahydro - 2H 
pyran - 4 - yl ) - 6 , 7 - dihydro - [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimi 
din - 2 - yl ) - N - ( ( R ) - 1 - phenylethyl ) pyrrolidine - 2 - car 

boxamide 35 

The compound ( 170 mg ) obtained in Reference Example 
326 was treated by a method similar to that in Example 178 
to give the title compound ( 125 mg ) . 
MS ( ESI ) m / z , 447 [ M + H ] * 40 

Example 195 
45 

( R ) - N - benzyl - 1 - ( 6 - methyl - 7 - oxo - 5 - propyl - 6 , 7 - di 
hydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ) pyrrolidine 

2 - carboxamide 

50 

55 

CHE 
8 

S CH3 

The compound ( 175 mg ) obtained in Reference Example The compound ( 760 mg ) obtained in Reference Example 
316 was treated by a method similar to that in Example 178 as 333 was treated by a method similar to that in Example 178 
to give the title compound ( 89 mg ) . to give the title compound ( 185 mg ) . 
MS ( ESI ) m / z ; 504 [ M + H ] * MS ( ESI ) m / z ; 412 [ M + H ] + 
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Example 196 
196 

Example 198 

( R ) - N - benzyl - 1 - [ 6 - methyl - 7 - oxo - 5 - ( propan - 2 - yl ) - 6 , 
7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ] pyrroli 

dine - 2 - carboxamide 

( R ) - N - benzyl - 1 - [ 5 - methyl - 7 - oxo - 6 - ( propan - 2 - yl ) - 6 , 
7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ) pyrroli 

dine - 2 - carboxamide 5 

10 

CH3 

Ulla a CH ? CH ; 

CN A CH? CH? 

CH3 20 The compound ( 195 mg ) obtained in Reference Example 
336 was treated by a method similar to that in Example 178 
to give the title compound ( 140 mg ) . 
MS ( ESI ) m / z ; 412 [ M + H ] * 

Example 199 
The compound ( 1 . 96 g ) obtained in Reference Example 

334 was treated by a method similar to that in Example 178 
to give the title compound ( 1 . 81 g ) . 
MS ( ESI ) m / z ; 412 [ M + H ] * 

25 

( R ) - N - benzyl - 1 - ( 6 - cyclopentyl - 5 - methyl - 7 - oxo - 6 , 7 
dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ) pyrroli 

dine - 2 - carboxamide Example 197 
30 

( R ) - N - benzyl - 1 - ( 6 - ethyl - 5 - methyl - 7 - oxo - 6 , 7 - di 
hydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 - yl ) pyrrolidine 

2 - carboxamide 
35 

* * illh 

40 

CN CH? 

w 
The compound ( 140 mg ) obtained in Reference Example 

337 was treated by a method similar to that in Example 178 
to give the title compound ( 180 mg ) . 
MS ( ESI ) m / z ; 438 [ M + H ] * 

Example 200 
50 

N CH 
( R ) - N - benzyl - 1 - [ 5 - methyl - 7 - oxo - 6 - ( 2 , 2 , 2 - trifluoro 
ethyl ) - 6 , 7 - dihydro [ 1 , 3 ] thiazolo [ 5 , 4 - d ] pyrimidin - 2 

yl ] pyrrolidine - 2 - carboxamide 
N CCH , 

55 

. 
I 

CN CCH3 
The compound ( 250 mg ) obtained in Reference Example 

335 was treated by a method similar to that in Example 178 65 
to give the title compound ( 175 mg ) . 
MS ( ESI ) m / z ; 398 [ M + H ] * 


























































































































































































































































































































































































































































































































































































































































